








A] INDU 

















Bama 


Vol. CXXV. No. 11 
September 10, 1921 





CIENTFIC 


SEP 12 1921 


IN THIS ISSUE: 





A Weekly Review of Progress in 
STRY + SCIENCE 


Sian. sot we 
“2 bot . 


THE MAN-TESTING LABORATORY WHERE EXPENDED ENERGY IS MEASURED.—|See page 187] 


Published Weekly by 


Scientific American Publishing Co. 


Munn & Co., New York, N. Y. 


THE ALL-AROUND VEGETABLE 


| RAPID TRANSIT ARITHMETIC 


10} 











=. 


Price 15 Cents 
20 cents in Canada 

















The technical knowledge that comes 


to you from SKF" engineers is 




















as it is the sum of the data gathered by SKF 
organizations in all industrial countries. 


Because every effort is made to assure 
the most satisfactory use of products 
marked SKF we welcome requests 
for information concerning their 
proper application and maintenance. 


This fund of engineering information 
we bring to the fabrication of all prod- 
ucts bearing the mark BKF and 
the operation of those industries which 
we are requested to supervise. In 
order that complete reliance may be 
placed in the endorsement expressed 
by the mark GMF it is necessary 
not alone that we control and super- 
vise each step in the manufacture of a 
product but also its final installation. 


Manufacturers should feel that this 
technical knowledge is always avail- 
able. You are urged to use it freely 
without any sense of obligation. 














S3KF Industries, Inc. 
165 Broadway, New York City 


The Hess-Bright Manufacturing Co. 
The Skayef Ball Bearing Co. 
Atlas Baill Co. 
| Hubbard Machine Co. 
SKF Research Laboratory 


Supervising 
at the request 
of the stock- 
holders. 


620 
































THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 





15 CENTS A COPY 
20 CENTS IN CANADA 


NEW YORK, SEPTEMBER 10, 1921 


VOLUME CXXV. 
NUMBER 11 











Announcement 





The Scientific American publications are to be combined 
into a single monthly magazine. After seventy-six years 
of continuous publication the present Scientific American 
is to be enlarged both in physical size and editorial scope, 
and converted into a monthly, beginning with the issue 
dated November, which will be published October 20, 1921. 
Succeeding issues of the combined publications will be pub- 
lished on the 20th of each month. This change has been 
determined upon for the following reasons: 

In the month of January, 1920, the weekly Scientific 
American Supplement, after forty- 


of Science, Research, Engineering and Industrial advance. 

An innovation, which we feel will be widely approved, 
will be that, as far as possible, each article will be com- 
pleted on the page on which it appears, or on the pages 
immediately succeeding. 

Following the main body of the text, space will be 
devoted to various departments, and to a complete digest 
gathered from all of the technical journals, domestic and 
foreign, and covering the general scientific happenings of 
the month in. a closely condensed and readable form. 

Among the longer articles will 








four years of publication, made its 


be found a selection of the best of 
the learned papers, read before tech- 


appearance as a monthly. The ad- 
vantages appeared to be so many, 
the drawbacks so few, that the 
change was made with full confi- 
dence that the Scientific American 
Monthly would meet with approval. 
If letters of congratulation and in- 
creased circulation are the true test, 
the change has been an unqualified 
success. 

For many months past the pub- 
lishers have discussed the advisabil- 
ity of making a similar change in 
the parent publication, the Scientific 
American weekly. Here also the 


The present weekly Scientific Ameri- 
can and the present Scientific American 
Monthly are to be combined into a single 
monthly Scientific American. The first 
issue of the new combined monthly pub- 
lication will bear the date of November, 
1921, and will appear on October 20th 
next. 


The new monthly Scientific American 
will retain the distinguishing character- 
istics of both of the present journals. 
It will have increased reading matter, 
more illustrations, and a broader range 
of subjects and interests. 

The subscription price to the new 
monthly Scientific American will be 
$4.00 a year. The price per copy will 


nical societies, such as_ hitherto 
have appeared in the Scientific 
American Monthly, and it is needless 
to say that our present subscribers 
to the weekly Scientific American 
will find in the new journal all those 
characteristic features which have 
won for the parent paper such wide- 
spread approval. 

The new Monthly will be greatly 
enlarged in number of pages, but 
will have the same sized page as the 
present Scientific American weekly. 

In these days of heavy taxation 
and high cost of living, the question 








practical advantages to be gained 


é be 35 cents. 
greatly outweighed the drawbacks. . 





of price takes on special importance, 
and here it is that the change, com- 














Reluctance to make the change was 





due perhaps more to sentimental 

than to practical considerations. We are free to confess that 
after bringing out the Scientific American week by week 
for over three-quarters of a century, we feel a twinge of 
real regret in making this break in the long continuity. 
It is done, however, for the very good reasons that, by com- 
bining the two present periodicals in a single monthly maga- 
zine, we can present the same material in a better balanced, 
and more complete and fully digested form, and at a far 
lower cost to the reader. 

In the matter of contents and quality we can assure the 
reader of the present weekly and monthly that the new 
magazine, which will combine the two publications, will 
contain within its covers the best features and the dis- 
tinguishing qualities of each, and will embrace all branches 


bining the two periodicals into one 
magazine, affording opportunities of enormous economies in 
manufacturing, mailing, and in fact, in all the mechanical 
labor incident to production, enables us to make a very Ma- 
terial reduction in the cost to our readers. 

The subscription price will be $4.00 a year, and 35c a 
copy on the newsstands, as compared with $6.00 a yéar for 
the present Scientific American and $7.00 a year for the 
present Monthly. In the new Monthly, however, we shall give 
in a single magazine costing $4.00, the technical literature 
which we formerly published in two separate periodicals. 

Subscriptions to either or both the Scientific American 
weekly and the Scientific American Monthly, which extend 
beyond October, 1921, will be adjusted and extended to 
equalize the difference in price. 
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sent, Obviously, it is important that marine insurance rhe American examiners of course would have to 


Bending Strength of “ZR-2” should be taken out by American companies through be free, both legally and in their own minds, to draw 
mal their own conclusions as to the patentability of the 


I ZR mickled while she was making a shary American surance firms 
t it higi peed nore tha annie Vithes Furthermore, companies dealing in marine insurance subject matter of an application that had been treated 
has testified that she did-——-she Was the victim ¢ business in the United States are at a disadvantage in in this way But we hope that the caliber of our 
1 lack of girder strength which is herent in all air competing with foreign companies because of govern patent examiners is sufficiently high to enable us to 
Ships of the | ‘ I his ke m ental (State) regulations and restrictions and exces trust them in the presence of another man's work, 
say that all dirigibl re weak to the point of dal sive taxation All United States marine insurance Without the fear that they will permit that work to 
ger “ " pha e the fact that the companies in addition to heavy state taxes are subject influence them unduly It seems absurd for each 
frame of a dirigibl so constructed that it cannot t further Federal tax of one per cent on their Patent Office to go on making its searches indepen- 
be cousidered as a trussed beam, and therefore its great premium income, except on exports: and in addition dently, duplicating a great amount of exhaustive work 
diameter or depth cannot, as in the case of a bridge to this, marine insurance companies ure subject to the that has been done elsewhere: just as absurd as though 
truss, be taken as a measure of its bending strength same taxes as other corporations in the way of income we were to sit down with the intent of writing a history 
his inherent weakne is due to the fact that the and excess profit taxes and capital stock taxes of Rome to rival Gibbon’s monumental work, and 
presence of the huge gas bags prevents the introduc As compared with this heavy handicap, marine were to refuse to avail ourselves of the list of sources 
tion of any longitudinal, diagonal ties across each se insurance on American property placed with companies which Gibbon gives us, preferring to tour the museums 
tion or panel lo use these it would be necessary to outside the United States is subject to a stamp tax of and libraries of Europe and examine all the ancient 
provide gas-tight tubes passing diagonally through the S$ per cent on a gross premium, except on exports documents there to be found, in search of our own 


sources. It is not a question of allowing Gibbon’'s treat- 


vas bags in obviously impossible construction An at Q@utside of this 3 per cent, marine insurance compa 

tempt is made to previde longitmdinal strength by brac nies in England and other foreign countries are not ment of his sources to influence us; the exact parallel 
ing and tying together the longitudinal girders and the required to pay a tax on premiums but are subject to is as we have put it—refusing to use his sources until 
exterior polygonial frames, so jas to secure something such taxation as is imposed on ordinary business. The we have discovered them independently Anyone will 
of the stiffness of the shell of a tube; but the whole Insurance Committee of the Merchants’ Association in agree that this would be irrational; it is in no degree 
construction, to the eye of an engineer, looks extremely this city favor the following changes in the insurance more so than the Patent Office procedure of today, 
frail when it is applied, as in this case, to a structure laws of the State as recommended by the House Com which refuses to recognize the existence of digests of 


that is eighty-five feet in diameter and some 700 feet mittee on Merchant Marine and Fisheries That tax the art not made on the premises. 
in length ationgf premiums be abolished and a tax on net profits 
° - . 

Technical English 


bstituted: that permission shall be granted to ma 


Chere is, of course, an interior truss running along subs t | 
the bottom of the framework—a triangular truss of rine insurance companies to engage in all classes of VERY now and again we find, in our technical 
great strength and stiffness—but it is shallow as com insurance excepting Life and Surety; that unnecessary and scientific journals a plea for greater at- 
pared with the vast skeleton frame along the bottom restrictions upon re-insurance with companies of other tention to correct diction We are not over 
of which it lies When the heavy cross-bending strain, states be removed; that marine insurance compunies optimistic as to the result Perhaps more can be ae 
induced by setting the rudders hard over when the he allowed to take credit in their financial statements complished by pointing out two or three of the most 
ship was running at high speed developed, stresses of for foreign deposits and premiums; and lastly, that common errors The use of “data” as a_ singular 
compression and tensi were set up in the frame of there should be a recognition of the necessities of ma noun has become too common Is it really necessary to 
the ship, which the relativeiy mall triangular trus rine insurance by special legislation remind technical writers that data is the plural of 
below could not do very wh tf clieve A bill intended as a model for use in the various datum? It is true that the English language permits 

In making the above uggestion we do not wish to states has been introduced in Congress. It incorporates the occasional use of a singular verb when the sub 
throw any doubt upon the practicability of lighter-than the features we mention above, with the added pro ject is a plural noun denoting a collection of things, 
iir navigation Faults either of design, material, o1 viso of a tax of 214 per cent on the gross premiums But this construction is exceptional. Who would think 
handling existed in the ill-fated “ZR-2 but this does of any marine insurance placed on American-owned of saying: “In view of this facts?” Yet there is no 
net prove that dirigibles of the great size of this one property outside the United States through a marine more warrant for saying: “In view of this data.” 
cannot be built of sufficient strength to stand any of insurance broker. This tax would be additional to No; we strongly suspect that those who adopt the 
the reasonable mischances of the ail Now that the the 3 per cent stamp tax which we have mentioned faulty construction are blindly and uncritically follow- 
wreck is being salvaged and the log of the Commander above ing a lead that has become all too general. Let us make 
of the ship has been recovered, we shall probably lear an effort to break this lead. A good beginning would 
in due course just where the break occurred and why A Detail of Patent Office Examination be made if Government publications would set the 
Every new art has its failures and alas, its disasters ERIODICALLY we read of the over-worked example Our various departments at Washington 
wccompanied by large : of lift but the art goes eXaminers in our Patent Office Periodically we would seriously resent any charge that they were 
forward. We are among those who believe that the are informed that this is the reason for the un spreading scientifically unsound information. Why 
lay may come when gas igs « be eliminated and th fortunate delay in the issue of letters patent for inven should they not be equally jealous of the correctness 
whole body of the ship sheathed with some light alloy tions rhis unsatisfactory condition, however, is not of the English diction to which they lend their em 
so that it can serve the container The all-meta peculiar to Washingto in the patent offices of most dorsement ? 
lirigible for rensol f streng and ifety i is foreign countries applications lie dormant for consid Another extremely common phrase, which is, to say 
desit < the all-m iirplane erable periods owing to the inability of the examining the least, inelegant, is the use of the word “due” as @ 


conjunction We quote from a standard work: “BY 
1809, due to the fact that the turnpike system had 
heen extended, there were over one thousand turnpike 


; , : staff to cope with the demands upon its time 
Marine Insurance as an Aid to American Sieltent one of the. mest reset euunittes to ener 


Shipping patent laws, and therefore unhampered by the trad 
es “ trusts to keep the roads in repair.’ The word “due” is 


VERY possible gitima sistance should be tions Which necessarily cluster about a business that 

given to President Harding and the Chairman of has been going on without material change for a etymologically a participle of adjectival function; the 

the Shipping | rd the great task of salvage century or more, has recently amended her patent correct conjunction to use in such cases is “owing to.” 
of the Government fleet of merchantmen which was laws in way that enables the Dutch examiners to As for the confusion of the verbs “shall” and “will” 
built under exceptiona unfavorable conditions dur avoid a great deal of duplication of work that has been this. in common business correspondence, has become 
ng the wot Whatever | ition ; nacted wit ready done elsewhere It is provided that, where so prevalent that it seems rather hopeless to attempt 
his end in view ‘ should — tv il while ipplication for a Dutch patent follows or is coincident to restore order, And yet the rule is so simple: I 
endering every legitimate tance to our merchant with the prosecution of applications in countries for the first person use “shall,” thus “I shall, we shall”; in 
narine, to avoid leg ition Which can be construed as eign to Holland, the Dutch examiner may review the all other cases use will You will then he expressing 

vy hostile ft the proper aspirations and efforts of art cited by the Patent Offices of other countries merely futurity of the event. The word “shall” used 
other nation ind that w give them ar just cause With the authorization of the applicant, the Dutch with the second or third person expresses not mere 
or resentment It po t this antago Pate Office will obtain from ts contemporaries futurity but some form of constraint, compulsion, or 
nism and promote the interests of our mer rime abroad such information from the file wrappers relat obligation Similarly the word “will” used otherwise 
vithout s ng bad fe v imong ‘ ne ng to the same invention as may be useful in pro than as indicated above, expresses not mere futurity 
nations which will be our active competitors, when the viding the groundwork on which the Dutch examiners but an act of the will. 
low of traffic set ga with full fores may continue their searches This will make un- Let us, in print at Jeast, put on our best literary 

It is not yet fully understood how vitally important necessary many duplicate searches, and will re- garments. 
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Electricity 

Pliers with Renewal Jaws.—The cutting jaws of the 
electrician’s pliers are nicked and dulled long before 
the rest of the tool is rendered useless, hence there has 
always heen a demand for some form of renewable 
jaws. This is realized in a recent tool introduced on 
the market. The new tool is a plier made in two parts, 
so that when the jaw is broken or worn out it can 
be removed and a new one inserted. The manufacturer 
states that the jaws of the new pliers are made of 
crucible steel and the handle or body is made of forged 
steel. 

Italian Railway Electrification—Work on the gen- 
eral electrification of Italian railways is proceeding 
actively At the end of August of last year, ten 
roads, comprising a total of 797 kilometers, had been 
electrified. From September 1, 1920, to June 30, 1921, 
five additional roads, comprising 234 kilometers of road, 
were electrified. During the current year 434 kilome- 
ters of road will be electrified. The saving in coal re- 
sulting from these electrifications amounted at the end 
of June to 160,000 tons. By July 1, 1922, it is caleu- 
lated, the saving in coal will reach 1000 tons a day, 
eausing a daily saving of 200,000 lire, or 70,000,000 lire 
annually 

Safe Industrial Lighting.—In general, according to 
the Transactions of the Illuminating Engineering So- 
ciety, bad lighting is caused by one or both of two 
outstanding factors—(1) bare incandescent lamps, or 
glaring illuminants that not only do not 
illuminate but contraction of the pupillary 
opening of the eye and resultant decrease in seeing 
ability; (2) insufficient light, which is largely due to 
improper lamp renewals, wrong methods of reflector 
and lamp cleaning, color of surroundings, or lack of 
efficiency in maintaining the original installation up to 
its initial standard. The latter factor particularly is 
discussed in this article 


How a Speaker Could Address Our Entire Popu- 
lation.—A record in projecting speech has been estab- 
lished by the American Telephone & Telegraph Com- 
pany at an experimental station in the Catskill Moun- 
tains, according to Electrical World, where a speaker's 
voice was made intelligible 3.8 miles away through the 
medium of a loud-speaking telephone. The equipment 
is similar in some respects to that used at recent out- 
to large audiences but has consider 
It consists chiefly of 


unshielded 
cause a 


door addresses 
ably greater amplifying power 
electrostatic transmitters setting on the pedestal on 
the speaker's platform, vacuum tube amplifiers in cas- 
eade, and the loud-speaking projectors mounted over the 
speaker's stand A single projector established the 
record, the energy amplification heing 10”. 


Peter Cooper Hewitt.—It is with deep regret that 
we must note the passing away of Peter Cooper Hewitt. 
the American inventor who contributed so generously 
Mr. Hewitt underwent an oper 
ation recently for abdominal trouble, and death re- 
sulted from an attack of pneumonia. Peter Cooper 
Hewitt was born in New York on March 5, 1861. He 
was the son of Abram S. Hewitt, one time Representa- 
tive in Congress and Mayor of New York, and grandson 
of Peter Cooper, the philanthropist. He was educated 
at Stevens Institute of Technology, Hoboken, and at 
graduating as mechanical and 
engineer. Mr. Hewitt is best known for 
vapor lamp, which is widely used for 
notably photographic illumination; his 


to electrical progress 


Columbia University, 
electrical 
his mereury 
many purposes, 
mereury vapor rectifier for converting alternating cur- 
rent into direct: and certain improvements in telephony 
and radio communication. Of late years he was en 
gaged in developing a helicopter. 


Wireless Control of Locomotives.—According to the 
Revue Generale des Chemin de Fer, a series of tests 
on electrical intercommunication between two electric 
locomotives driving the same train is now in progress 
between Paris and Juvisy. The system, which was 
patented in 1917 by the Orleans Railway Company, con- 
sists of an arrangement whereby the locomotive at the 
head of the train produces a periodical secondary cur- 
rent of low voltage and relatively high frequency. This 
current is superimposed on the power current and is 
transmitted hy the ordinary circuits which supply the 
two locomotives. In the locomotive at the end of the 
train selective receivers are installed which allow 
different effects to be obtained according to the form 
of the current transmitted. These secondary currents 
are used principally for operating the contactor and 
braking equipment and, of course, avoid the use of a 
driver at the tail of the train. The arrangement is. 
obviously more useful on mountain sections where loco- 
motives are used at both ends of the train than for 
motor trains operated by an ordinary multiplecontrol 
System. 
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Astronomy 

The Pons-Winnecke Radiant it appears will supply 
the earth with no further meteors in addition to those 
of June, 1916. Professor Barnard and other observ- 
ers watched all night on June 24th, 25th, 26th and 27th, 
without results. This makes it appear that the denser 
part of the meteor swarm did not intersect the orbit 
of the earth at all. 

Proper Motion Statistics.—Kapteyn and Van Rhijn, 
in the latest of the Greningen publications, No. 30, dis 
cuss among other things the total number of stars known 
with proper motion in excess of two-tenths second of 
are, and of magnitudes between 6 and 14. It appears 
that there are 10,193 such stars known of which 169 
are of the brightest magnitude considered—the sixth- 
while 76 have motion of two seconds or more. The 
table given shows a complete classification of these 
stars by magnitudes and by amount of motion, the lat- 
ter being divided on each tenth-second from 0.2 to 1.0, 
and then at 1.5 and 2.0 seconds. 


Thickness of Saturn’s Rings.—In connection with 
the passage of the earth through the plane of Saturn's 
rings last November, Prof. W. H. Pickering’s observa- 
tions in Jamaica led him to conclude that while the 
thickness of the outer edge of the outer ring A can be 
only a few miles, that of the inner edge of the inner 
ring B is some 40 miles greater, while the thickness of 
the crape ring is about 1000 miles. The latter he 
believes to consist either of innumerable small distinct 
clouds of ice crystals, like our cirrus, or possibly of a 
uniform cloudy structure of extreme rarity, the tem- 
perature of the minute drops of water being maintained 
by their proximity to the hot planet. 

Interference Methods in Astronomy.—In Nature 
for July 28th appears a comprehensive article by H. 
Spencer Jones, Chief Assistant at the Greenwich Ob- 
servatory, upon this subject. While hardly more com- 
plete from a popular viewpoint than Dr. Russell's 
articles in our own columns, it gives considerably more 
material of exclusive interest to the astronomer. The 
layman's chief reaction to this article will be amaze- 
ment at the assurance with which such magnitudes as 
0.0458 and O.0451 second of are are discriminated. 
Modern precision measurements are decidedly more 
startling when applied to the minute evaluation of 
angles than to ordinary linear dimensions. 


A Double Service of Astronomical Telegrams.—The 
action of the interallied International Astronomical 
Union in establishing a new bureau for the exchange 
of astronomical telegrams at Uccle, Belgium, intended 
to supplant the long-established institution at Kiel, has 
had the result that might have been expected. In the 
early days of the war the work of the Kiel bureau was, 
very properly, transferred to a neutral establishment, 
viz., the Observatory of Copenhagen, The Allied coun- 
tries, however, established a provisional bureau at the 
Observatory of Paris, which transferred the work to 
Uccle in 1919. Meanwhile the Observatory of Copen 
hagen, under Professor StrOmgren, continues to act as 
the distributing point for astronomical telegrams from 
the Central Powers and certain observatories in other 
countries. Fortunately an agreement has now been 
reached between the bureaus at Uccle and Copenhagen 
so that each receives and distributes to its subscribers 
the telegrams received from the other. 


Observing Sunspots Without a Telescope. — Every 
astronomer is familiar with the controversies that have 
arisen concerning the true character of minute plane 
tary markings, especially those observed on Mars. In 
order to determine how much dependence should be 
placed upon the human eye in this connection, Mr. E 
Walter Maunder, in England, organized about two years 
ago a corps of volunteer observers who undertook to 
make a systematic daily examination of the sun for 
the detection of sunspots without telescopic power (i.¢., 
using only a dark glass). His idea was that a com 
parison of these observations with simultaneous tele- 
scopic observations and photographs would serve to 
throw light upon the limits of naked-eye vision, <A 
preliminary report on this undertaking states that of 
259 days of observation 96 showed spots visible to all 
who were observing on those days. On 23 days dis- 
cordances were noted between observers. A sunspot 
with area less than 700 millionths of the sun’s disk at 
mean distance appears to be too small to be detected 
by average good sight. On the other hand, the ob 
servers seldom failed to secure a definite observation 
of any spot that covered 900 millionths or more. To 
express the same thing in another way, a well-defined 
circular dark spot on a bright background should have 
a diameter of 31 seconds of are to be visible to the 
naked eye, while one having a diameter of 36 seconds 
ought not to escape a careful search made under good 


conditions, 


179 


Industrial Efficiency 

Osmiridium Deposits.—Recent exploration and de- 
velopment have revealed enormous deposits of osmirid- 
ium and gold-bearing gravels in the valleys of the large 
rivers of the western division of Tasmania, which is the 
sole producer on a large seale of peint metal osmirid- 
ium. Tasmania, Russia, Colombia, and Papua are the 
four principal osmiridium producing countries of the 
world, and Tasmania is by far the most important of 
these. 

The Total Value of Our Foreign Trade in mer- 
chandise dropped from $13,347,000,000 in the fiscal year 
1920 to $10,171,000,000 in 1921, a decrease of $3,176,- 
000,000, or at the rate of 23.8 per cent. This loss was 
nearly equally divided between imports and exports. 
Imports dropped from $5,238,000,000 in 1920 to $3,654,- 
000,000 in 1921, a loss of 30.2 per cent; while exports, 
amounting to $8,109,000,000 in 1920 against $6,516,000,- 
000 in 1921, decreased $1,593,000,000 in value, but only 
at the rate of 19.6 per cent. 

The Handbook of Northern Wood Industry, or to 
give it the original title, Hndbook fér Nordisk Trdiin- 
dustri, which is well known in all circles connected 
with the wood industry and covers all information in 
regard to timber, wood pulp, and paper industries in 
Sweden, Finland and Norway, has just appeared in 
a new 1921 edition. The preceding edition was pub- 
lished in 1913, and changes and extensions in the North- 
ern timber industries have taken place, especially dur- 
ing the war, so that it became necessary to publish 
a revised edition. The handbook contains detailed in- 
formation concerning industrial combinations and ex- 
port organizations in the different countries in the 
sphere of the wood, wood pulp, and paper industries, 
with complete lists of the members of the boards and 
associations, 

Again the Question of Packing.— Many wood 
packing cases arrive at their destination broken, with 
the contents damaged, because the man who nailed 
the box or crate together failed to put in the right 
number of nails. A good rule is to space the nails 
not more than two inches apart, states an authority 
writing in The Times Trade Supplement, except when 
nailing up crates or boxes whose sides and so on con- 
sist of more than one piece. In such cases the narrow 
pieces must never have less than two nails in each nail- 
ing end, and if more than 2 inches wide, the number 
of nails must be proportionately increased. Bales 
should not be bound with rope. American firms have 
lost many good orders through “tying their parcels 
with a bit of old string.” The best ties are painted iron 
or steel strips about 1% inches wide at least and 7 to 
8 inches apart. 


The Division of Commercial Laws, a newly cre- 
ated division of the Bureau of Foreign and Domestie 
Commerce, is prepared to receive inquiries from Ameri- 
can business men and lawyers relating to commercial 
laws of foreign countries, the taxation of American 
firms doing business abroad, formalities in connection 
with bankruptcy proceedings in foreign countries, pow- 
ers of attorney, ete. The Division will eventually 
have a complete library of civil and commercial codes 
of foreign countries as well as of representative for- 
eign law publications. In cooperation with the con- 
sular officers, commercial attachés and trade commis 
sioners a file of reputable law practitioners in the im- 
portant commercial centers will be prepared for the 
convenience of American business men and their coun- 
cil, but without any obligation or responsibility being 
assumed by the Division in this connection. The scope 
of the operations of the new Division is rather large 
and it has been designed to meet the long-felt need for 
an information center on foreign commercial laws, 





The Unemployment Situation varies from one 
country to the next. Thus in the United States the 
unemployment situation appears to be getting worse 
rather than better, while in France it is getting de 
cidedly better. Our own country is faced with the 
none too pleasant thought of having perhaps as many 
aus five million unemployed—New York City alone ex- 
pects half a million unemployed during the winter, 
although a goodly proportion of this number is the 
influx from other parts of the country. In France, on 
the other hand, the unemployed totaled in the neigh- 
borhood of 100,000 up till a short while ago, and at 
this writing the number has receded to about 70,000, 
There are no definite statistics on this subject, but the 
French Government reports that the number of unem- 
ployed assisted by the Government reached 47,124 in 
January, 1921, and increased to 84,810 on April 30th; 
but on June 24th it had receded to 54,002, The Ger- 
man unemployment situation is reported to be improv 
ing rapidly. The British situation is still dark and 


uncertain, 
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Left: The geologist has located a readily accessible bed of gravel, of fine wearing surface. Center: Deciding on the most favorable location for a road foundation. Right: Consideration of the road- i 
building materials near the site has as much to do with placing a road as has the character of the actual roadsite 
Where the geologist lends his aid to the difficult task of locating the road 


The Geologist’s Part in Road Building 


oD 


How Wisconsin’s Highways Are Located with Expert Scientific Advice 


ROFITING by the mistakes of other states that 
P have markedly increased road building expenses by 
not efficiently surveying the sections which the roads 
penetrated previous to construction in order to locat 
all available material, the Wisconsin State Highway 
Commission is making unique utilization of the trained 
geological experts on the Badger payrolls "These 
geological experts make complete surveys of the road 
building material resources of the belt through which 
each new road—be it gravel, macadam or concrete 


‘ 


passes before the initial road improvement activities 


are started in order to appraise accurately the debit 
and credits in rock and gravel materials availablk 
locally In each instance, this survey is extended back 
ward from either side of the road a distance equal to 
the wagon haul from the nearest railroad town 

Qne of the most critical expenses in building im 
proved highways under existent conditions is the cost 
of transporting road metal from distant supply points 
and, subsequently, of freighting it by wagon or motor 
truck to the rural construction location By her effi 
cient use of scientific and geological skill, Wisconsin is 
eliminating this avoidable expense—in many in 
stances—from her highway construction bills, while, in 
other cases, she is reducing it to a minimum by the 
economical, supplementary use of imported materials 
as reenforcements for her local resources In dollars 
and cents, this saving foots up to big amounts as is 
illustrated by the fact that last vear according to the 
advance geological survey practiced in Badgerdom, 
adequate amounts of local sand and gravel were se 
cured at an average cost of $1.46 a cubic yard whereas 
the same materials from commercial pits would have 
cost an average of $2.85 a eubie yard 

Assuming the average railroad haul at 5.5 miles, the 
use of local material of this description results in an 
additional saving of $1.11 a eubie yard for transporta 
tion costs. This figures up to a gross saving of over 
$3600 a mile of concrete read, Furthermore, an econ 
omy in truck and wagon haul aggregating from $1650 
to $3300 a mile often obtains per mile of highway con 
structed As a rule, the customary hauling charge is 
50 cents a ton for the first mile of wagon or truck 
haul and 25 cents a ton for each additional mile. Im 
proved highways usually are built out from central 
railroad towns to which the materials are shipped 
by rail and then hauled over the road. When the con- 
struction work reaches a point 8 to 10 miles from the 
railroad, the freighting charges attain exorbitant di 
mensions 

It is worthy of mention that Wisconsin's state high 
wavs which now cover 7500 miles and are maintained 
in excellent condition by 911 patrolmen who. individu 
ally maintain stretches of roadway averaging over 8 
miles a man constitute one of the best chains of im 
proved pathways east of the Rocky Mountains. The 
geological surveys in addition to being fruitful for 
the original location of local material for construct 
ing the roads are also of inestimable importance in 
providing material for the repair and proper mainte 


nance of the highways. The all-round efliciency of a 


By George H. Dacy 


roadway is measured in terms of its maintenance 
Wisconsin roads are among the best because proper 
surveys have been instituted to render available main 
tenance material for present and = potential needs 
Last vear Wisconsin Oxy nded S2.125,000 in maintain 


ig TM) miles of highway. It cost SI.S7 a mile to Keep 


the earth roads of the state 
he gravel roads; S540 a mile for macadam and S220 a 
mile for concrete roads, Just compare these expenses 
with those of any other state which does not follow the 
geological survey system and you will immediately ap 
preciate how important is this reconnaissance work as 
measured in annual upkeep costs 

During the current motoring season Wisconsin is 
featuring another innovation in the way of special, 
road-condition, report service. It takes the form of a 
blue print map of the state appropriately showing all 
the trunklines and important highways and their con 
dition This map is issued Wednesday of each week 
and is distributed to nine branch stations of the State 
Highway Department in leading cities as well as 
among the most important hotels. The map is 54 by 
60 inches in size and must be displayed on a special 
bulletin board placed in a conspicuous position in the 
lobby so that the general public may avail themselves 
of the information it supplies. The map is issued the 
middle of the week so that all tourists and motorists 
planning week-end trips may have most recent road in- 
formation at their service The map describes the 
kind—earth, gravel, macadam or concrete—of road and 
its condition, whether it is under repair, the condition 
and character of the detours and other facts of inter- 
est to automobilists Supplementary weather report 
service is furnished by the U. S. Weather Bureau from 
Madison, Wisconsin, daily to all the parties that re 
ceive the maps so that the motorist may also benefit 
by these reports about the potential antics of old Sol 
and Jupiter Pluvius 

The geological surveys in many cases have resulted 
in a complete change in the type of proposed road con 
struction followed. For example, in one neighborhood 
the intention was to build a temporary gravel road 
The survey showed that the supplies of local gravel 
were very limited and that a concrete road would be 
the most efficient and satisfactory highway to build in 
that section In some of the sandy sections of the 
state, clay proves to be the best material to use for 
surfacing above the sand Search is ordinarily made 
for shale in the sandy sections as this material is 
ideally adapted for highway use. In some of the 
counties where granite prevails in large quantities 
the purpose of the survey is to locate accumulations 
f disintegrated granite as this material makes a 

The granite wears 
Brietly, the intensive 


very satisfactory and durable road 
well and sheds water admirably 

studies and observations of the Wisconsin geologists is 
resulting in the standardization of the highways in 
accordance with the character and type of the local 
road material supplies. Wisconsin has realized such 
snuecess as a consequence of using her state geologists 


as prize aids in her road building campaign that re 


n repair; $1.84 a mile for 


cently Pennsylvania. Marvland, Illinois, Missouri, Min- 
nesota and Lowa have copied her methods and now are 
decreasing their highway construction expenses in a 
similar manner 
Dicyanin 

—— years ago, Dr. Kilner, late electrician at St. 
h Thomas’ Hospital, London, whose book on the hu- 
man aura is well known, said that the discovery of a 
screen to make the aura visible was not accidental. 
He had been reading about the action of the N-rays 
upon phosphorescent sulfide of calcium and had experi- 
mented upon mechanical forces of certain bodily ema- 
nations 

Early in 1908 he thought certain dyes might help 
him, and fixed on the coal-tar dye dicyanin 

When the dye was obtained glass screens were made, 
the only satisfactory ones being glass cells filled with 
an alcoholic solution of dicyanin. 

It was recognized very early that constantly looking 
through the dicyanin screens had an influence on the 
eyesight, an influence which is not altogether under- 
stood today. Everyone who uses the screens finds the 
eyesight markedly improved. Most were slightly pres- 
byopic. 

Modern commercial photographic plates were found 
comparatively insensitive beyond A50, but experiments 
at the Bureau of Standards, Washington, D. C., con- 
vinced the experimenters that with dicvanin it would 
be possible to get the specter of bright stars as far as 
ASO. 

But the dye deteriorated quickly and there was ig 
norance of the spectral region in which dicyanin was 
most valuable. Dicyanin could not be depended on to 
preserve its useful properties indefinitely under or- 
dinary conditions, Some change took place which de- 
stroyed its sensitizing value. 

The fact that dicyanin does not sensitize the plates 
to green and yellow is apparent from the photographed 
spectra. The blue and red portions of the spectra 
are usually separated by a gap representing the in- 
sensitive organ. The addition of pinaverdol to the 
staining bath is an improvement. 


Staining Solution ce. 
re ee ee re errr 
DE MENON sh icadsidciudccenentednetees oe 
rn Ge 42ND sskcsavdncacdassetcana eactnic: GE 

Or Dicyanin 1: 1000 2.0... ccccccoccccecces a 
Memtnaties: BO GOGMOOG «oa 6k diiccddcarcddsnccees coe ae 


The human aura consists of a number of layer or 
strata one beyond the other extending out into space. 
There is the “etheric double,” which entirely surrounds 
the body, conforming to its shape. Beyond this is the 
inner aura, 2 or 3 inches broad, and, beyond this again, 
the outer aura extending 5 or 6 inches, the outer part 
of which is termed the ultra-outer double. 

br. Kilmer thinks the force from which the aura 
arises is generated within the body itself. He tells of 
details concerning the effect of electricity and chemicals 
on the inner aura, and the changes in shape and size 
of the aura generally as the result of nervous disease 
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Developing Motion Picture Film 
with Automatic Machinery 
By Harry A. Mount 

T will be a surprise to many persons to 
| learn that in this day of labor-saving 
machinery most of the millions of feet of 
motion picture film in use is developed 
by hand. This is because the machines 
hitherto devised for the purpose of de 
veloping film have been cumbersome and 
expensive and not fast enough to make 
their installation profitable except in one 
or two of the largest film laboratories, 

A new film developing machine recently 
placed on the murket apparently over 
comes these difficulties Although it oe 
cupies a floor space only eight feet long 
by two and a half feet wide, and is four 
feet eight inches high, it develops a thou 
sand feet of film an hour, delivering the 
film dried, ready for the projector. An 
other model, double this length but with 
other dimensions the same, will have a 
capacity of four thousand feet an hour. 

The machine is almost entirely auto- 
matic in its action, requiring the services 
of only one operator who has simply to 
watch for over- or under-exposed film and 
to slow down or speed up the passage of 
the film through the developing tank ac- 
cordingly 

The tank is constructed of boiler iron 
heavily nickeled inside and out. It is di- 








Water Level and Weather Observa- 
tion Station at the Salton Sea 
By John Edwin Hogg 
N all the years that the Salton Sea 

has been the object of human interest 
because of its constantly varying water 
levels, temperatures, and degrees of sa- 
linity, no accurate scientific data con 
cerning it exists. Similarly there is no 
accurate data concerning the weather con 
ditions existing about this great inland 
sea which is the only body of water in the 
western hemisphere with its surface be 
low ocean level, and the lowest body of 
water on earth with the exception of 
the Dead Sea of Palestine. 

In 14 it is known that the Salton Sea 
was 266 feet below sea level, and in 1905 
its surface level changed to 246 feet be 
low sea level when the Colorado River 
overtiowed and flooded its great below sea 
level basin. Since the flood of 1905 the 
surface of the Salton Sea has constantly 
raised and lowered, depending upon the 
rapidity of evaporation, which is the only 
means by which the seu’s level is lowered, 
and the amount of water flowing into it 
from surplus irrigation water from the 
Imperial and Coachella Valleys and the 
several fresh water streams flowing 
into it. 

Since a valuable fishing iniustry has 
come into existence on the Salton Sea, 








vided into six compartments, one each for 
developer, wash, fixing bath, wash, final 
wash, and drying. The first four of 
these are arranged on one side of the machine and the 
other two are placed on the opposite side, with a 
water jacketed partition between. The heat of the 
water in this jacket controls the temperature of the 
developing and fixing baths. The film passes with a 
helical motion up and down through the solution and 
finally into the next compartment. Offsets in the par 
titions allow this passage from one compartment to the 
next without a twist in the film. The air for the 
drying compartment is forced in at the bottom by a 
blower, passing over electric heater coils which 
slightly warm it The film is uniformly 


An automatic motion-picture film development machine. 
the magazines is passed to the rollers and tanks at the left 


mislaid or lost; all loss from over-printing of sectional 
parts. 

This machine, which is shown in the upper illustra- 
tion, is intended for positive film, which has a slower 
emulsion than the negative stock and can be developed 
in much brighter light. Furthermore, the positive 
stock has a greater latitude of development, which al 
lows for the handling of many different scenes, with 
different exposure values, in one strip. It is a question 
whether the usual run of negative, with over-exposed 
and under-exposed sections, could be so handled. 


The film contained in 


and billions of dollars worth of irrigated 
lands are dependent upon the conditions 
existing there, the Government has real- 
ized that accurate water level, water analysis, and 
weather data, are of great importance; and an observa- 
tion station was recently (May, 1921) established on 
Mullet Island, a small volcanic plug that protrudes 
above the surface near the Imperial County (Califor- 
nia) shore. The observation station has been placed 
by the United States Weather Bureau at Washington, 
in charge of Captain Charles E. Davis, the originator 
of the fishing industry, who lives on Mullet Island. 
Henceforth daily reports are to be kept, and placed 
on file at Washington concerning the Salton Sea. 
The Salton Sea observation station is 





dried, regardless of weather conditions. 
There is an air brush attachment for 
tinting the film during the development 
process, 

The whole mechanism can be lifted 
clear of the tank by a compressed air 
eylinder, so that breaks can be mended 
and adjustments made quickly While in 
this position the action of the developer 
is delayed by a water spray which plays 
on a portion of the film An automatic 
device stops the machine if a break oc 
curs, but this is a rare occurrence. In 
fact, over fifteen thousand feet have been 
developed on the machine pictured with 
out a break in the film or any other 
trouble 

A combined flushing and siphon sys 
tem makes it easy to clean the machine. 
only fifteen minutes a day being required 
The machine is operated under a ruby 
light, and five small lights behind the film 
allow the operator to examine it during 
development. 

The usefulness of such a machine to 
large motion picture concerns may be 
judged from the fact that the small ma 
chine pictured below takes the place of a 
whole film developing laboratory occupy- 
ing 1500 square feet or more of floor 
space and employing a number of men. 

Another film developing machine, which, 
in its general principles, resembles the 
machine already described, has recently 
made its appearance. It is said to elimi 
nate all the undesirable, expensive, waste- 
ful and inadequate laboratory methods; 
much cutting and splicing, reducing 
splices in each one thousand feet from 
forty or more to not more than two 
splices in each one thousand-foot reel; 
excessive use of expensive and rare chem 
icals; seventy per cent of the laboratory 
help; all loss from careless or inferior 
development: all loss from accident to 








een “ ov 





located at a lower negative elevation than 
any other institution heretofore estab- 
lished. The observation station at Fur 
nace Creek on the floor of Death Valley 
formerly held that distinetion, it being 
187 feet below sea level. The Furnace 
Creek station, however, is eclipsed by the 
Salton Sea station with its elevation of 
257 feet. It may be said that the Fur 
nace Creek station is not located at the 
lowest point in Death Valley. The great 
est depression in Death Yalley is the 
Frying Pan Salt Marsh, which is 280 
feet below sea level. The Salton Sea is 
68 feet deep at the deepest point yet 
sounded, so that if it ever dries up com- 
pletely as hus often been predicted, a de 
pression 325 feet below sea level would 
be left This would create a depression 
4) feet lower than the lowest point in 
Death Valley, which is now the lowest 
point of dry land on the western hem 
isphere, and the lowest on earth with the 
exception of the valley of the Dead Sea 
which is 1300 feet below sea level Thus 
should the Salton Sea evaporate it would 
supplant Death Valley as the second 
deepest depression on the surface of our 
planet. 

Should the Salton Sea ever raise its 
surface to ocean level as it threatened to 
do when the Colorado River overflowed 
into it in 1905, portions of three enormous 
California counties which are all below 
sea level would be inundated. This below 
sea level area embraces the entire Im 
perial and Coachella Valleys, whose irri 
gated farms are among the most produc 
tive on earth, valued at billions of dollars, 
dotted with numerous prosperous cities, 
and producing millions of dollars annu 
ally in the value of crops alone. On the 
other hand, should the Salton Sea ever re- 
cede to the point of increasing its salinity 
beyond the endurance of fish life, the 








film; all loss from dirt, dust or marks 
on the film: all loss from scenes or parts 


Another type of automatic motion-picture development machine, with the film- 
handling mechanism raised to remove the film from the tanks 


valuable fishing industry in operation 
there would be automatically eliminated. 
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The All-Around Vegetable 


The Many Uses of the Sweet Potato, and How to Make the Most of Them 
By S. R. Winters 




















Vill P21 sweet potato crop for the is a correct proportion. The mixture is 
‘I entire United States—accepting the then brought to a temperature of 140 de- 
July forecast of the Bureau of Crop 1 grees Fahrenheit, a condition suggesting 
timates—-is sufficient to produce yp the introduction of the malt. One per 
mately 200,000,000 gallor of rup cent of pale distillers’ malt, made from 
volume suggesting a rev ! the Bil barley or wheat, based on original weight 
eal phrase 1 land flowing in milk I of the potatoes, is added and thoroughly 
honey,” to that of a soil drenched i: veel incorporated into the pulp and mixture, 
potato syrup The figure of speee which now assumes the term “mash.” It 
particularly applicable ¢ the Sout is allowed to stand, with an occasional 
where nent i") per cent of the insertion of the stirring rod While 140 
yams ire grown Alabuma, Georgia degrees Fahrenheit is an expressed prefer- 
North Carolina, Mississipp x ence, the temperature range is liberal 
Louisiana the order named ire the varving from 129 to 145 degrees Fahren- 
prim il sw rT heit, without deteriorating effects. At 
each harvest from: S.000,000) to TS.000.000 this juncture the starchy contents of the 
I hels at | potatoes are devoured by the malt, the 

of course, the supy t n that “ process requiring from twenty minutes to 
(HH) bushels of es will le 7 one hour What scientists term as the 
Into rup but a fanta ligt f | iodine test will determine the completion 
imagination of this reaction, namely: A small glass 
self to a variet f ‘ fact, a funnel is equipped with filter paper and 
structor in a neg college in Alaban a bit of the pulp placed on the filter. 
ee be te oe typ Sil Miner. 0 The syrup and the dried pomace from a bushel of sweets when the pane Cae EOE, ee eee 
committee that is s&s thern vegetable permitted to fall into a test tube con- 
fool was being used in 100 wavs With taining a dilute—pale yellow, cold solu- 
out attaching credence or d ting tl claim, there is g them well-nigh valueless for shipment rhese over tion of iodine in potassium iodide Each drop as it 
no gainsaving of the fle | of tl erg! I grow tubers. as we as ones dwarfed in growth, vield enters the solution forms a deep blue color As the 
crop Whose spreading vine iteral dot the Sonth sweetening juice equal in quality to standard market reaction with malt progresses, succeeding tests yield 
land And, sweet potate \ ’ the est addition grades Soundness is the one absolute requisite for purple, brown, and yellow-brown colors—and, ulti- 
to its constantly expanding uses A proce developed potatoes designed for syrup-making—decaying portions, mately are colorless. The starch-consuming process is 
by H. C. Gore, chemist-in-charge, fruit and vegetable diseased tubers and other inflicted faults must be dis- complete, and thus the end of the mashing period is 
utilization laboratory of Bureau of Chemistry. United carded marked, 

States Department of Agriculture, makes possible the More about the method of preparing the syrup: The Che mash drains without difficulty, and thus lends 
manufacture of sweet potato syrup both the home potatoes are washed and hand-trimmed by way of itself to a variety of separation methods. The simplest, 
and factory A production unit, recently established by removing dirt, bruises, and decayed portions The however, is the rack-and-cloth system, well known on 
the Government at Fitzgerald, Ga., will determine the tubers are then blanched (parboiled) either in boiling farms in the preparation of fruit juices. The pulp is 
feasibility of the commercial application of the process Water or steam Blanching, preferable to peeling, laid up in the form of flat cakes between wooden racks, 
The initial experimental run of the factory ma erves the purpose of removing the ingredients in the permitted to drain, and finally pressed. The equip- 
chinery yielded 600 gallons of syrup and the costs of eel which would impart a green or brown color to ment employed by the Bureau of Chemistry, and illus 
producing and marketing the product are being studied the syrup and an objectionable flavor. The potatoes are trated by the photographs which accompany this article, 
Meanwhile, Southern homes can apply the process t submerged in hot water in a suitable vessel and the consisted of a screw press; a large pan of sheet tin, 
effect in extracting table syrup from the humble tuber water quickly heated to the boiling point A few forming the floor of the press platform: a_ set of 

The recipe for preparing the liquid sweetening on minutes having elapsed, the water is drained off and wooden racks; a wooden form for laying up the pulp; 
furms has been successfully established by laborator replaced with a fresh supply The potatoes are then and press cloths of burlap or duck. The construction 
experiments rhe original formula, however, as an cooked until thoroughly mushy in boiling water or of a so-called “cheese” involves the laying of a rack 
nounced a few months ago, has been modified by subse in steam. If the latter method is pursued, the water on the drainage platform. The form is placed thereon 
quent determinations of the Bureau of Chemistry. The condensed should be rejected during the first half and the cloth put diagonally across the form, the 
modification of the method of preparation is in the hour of the cooking period. One hour should be al corners being opposite the sides. The mash is poured 
interest of a well-flavored product The use of malt lowed for the cooking, a time limitation inviting the into this depressed “valley,” and the four corners of 
made from barley or wheat is somewhat restricted by cells of the potato to crumble whereby the malt may the cloth folded over so as completely to envelop the 
the amended process inasmuch as the sweet potato has invade and digest the starch. Steam under pressure is mash. The form is lifted and another rack placed on 
disclosed certain contents which enable it to digest unnecessary as the higher temperature does not hasten top. The form is again put in position and another 
its own starch Yet, a limited quantity of malt can the cooking of the potato. cake of mash laid up. The operation is repeated until 
be employed to advantage rhe potatoes are boiled un Once cooked, the mushy tubers are scrambled into a the pile is as high as desired. Meanwhile the wort 
til soft, stirred until they form a smooth pulp, water paste. This is accomplished by stirring, adding water or sweet portion of the malt flows off without applying 
added, the proper temperature insured, and by incor until the contents of the vessel constitutes a smooth pressure other than its own heaviness Slight force 
porating a limited quantity of malt, which stands for a thin pulp. About two parts of water to one of potatoes will yield a big volume of wort, while heavy pressure 
brief period, the starch in the potatoes is is ultimately resorted to. The material 
converted into maltose sugar and dextrin while in a state of fermentation is sub- 
(mn pressing the wort or the materia! in ject to visitation from microorganisms 

which multiply rapidly in racks, cloths 


an state of fermentation these soluble sol 

and pressure platforms. The pressing 
equipment should be dried or kept under 
water when not in use, otherwise ob- 


jectionable flavors may be transmitted to 


ids, together with the reducing sugars 

originally present in the tubers, are read 
ily divorced from the pomace 

rhe numerous commercial varieties of 
the syrup. 

The sweetening fluid is now ready for 

table and culinary use, for manufactur- 


sweet potatoes are adaptable to syrup 
making, the color varying with the kind 
of potato lor instance, white varieties 
ing candy and as a mixing syrup. Its 
beautiful color is brought forth by filter- 
ing, which may be accomplished by allow- 
ing the product to stand for a day or a 
sufficient period of time for insoluble 
salts to form. Then mix about three per 
cent of the weight of the syrup of what 
is chemically known as kieselguhr and 
cold water adequate to easy filtration. 
The mixture is filtered cold as heating 
has a tendency to cause the concentrated 
salts to dissolve and make their appear- 
ance in the syrup. A _ plate-and-frame 


like Southern Queen yield a light-colored 
fluid while the Porto Rico and similar as 
sortments produce syrups somewhat 
darker in color Stored as well as fres! 

dug tubers lend themselves to the pro 
duction of the sweetening fluid—-not as 
sweet, however, a8 maple or cane syrt 
The intensity of the sugarness « th 
sweet potato produc t, may it be said here, 


Lilt 


is altogether sati tory for many uses 
The size of the underground root is irrel 


vant as far as the quality of the syrup 














is concerned. Herein, according to claims 

of the Department of Agriculture, lies the filter press will accomplish the job. If 

immense possibility of commercializing the raw potatoes are of first-rate quality 

the newly-evolved process Frequently objectionable flavors will not be present, 

forty per cent of the South’s potato crop otherwise off-flavors may appear. These 

exceeds the prescribed standards of Sweet potatoes, ginger snaps and taffy are all improved by a dash of sweet can be removed by adding to the syrup 
somewhat diluted with water three per 


Northern markets in size, thereby render- potato syrup from the bottle 
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cent of its weight of pow- 
dered char or other 
decoloring carbon, The mix- 
boiling 


bone 


ture is heated to 
point, p rmitted to stand for 
several minutes an the 
ehar removed by filtration. 
The sweetened liquid is then 
evaporated to the necessary 
density 

The yield of syrup is equal 
to one-third of the weight of 
the potatoes entering into 
its composition. The cost 
of manufacture is relatively 
low, and the method of prep 
aration in home and factory 
is comparatively simple. The 
final product is an amber 
colored possessing a 


distinctive 


syrup 
flavor not as 
sweet as maple or cane 
syrups, to be sure, The in 
tensity of its sweetness, 
however, is sufficient for a 
Then, 


too, the conversion of sweet 


multitude of uses 


potatoes into syrup offers a 


hig possibility in the tuber- 
producing South, where 
markets are frequently far 
removed and storage facili 


ties inadequate. All thanks 
to i 
such transforming powers 


chemical process of 
underground 
root becomes a table deli 
eacy and contributes to the 


an uncouth 


relish of gingersnaps and 


taffy! rhe 


various 





pieces 





as they are inflated in the 
contaminated easing. The 
spiny seeds effect a double 
dose of damage inasmuch as 
they spread the infection to 
new sections which pre 
viously may have been unae 
quainted with the obnoxious 
plant The seeds may be 
carried in automobile .tires 

finally 
roadside 


long distances and 
deposited by the 

where they germinate and 
produce new plants, In ad 
dition, the seeds are dissem 
inated widely by wind, rain, 
flood, spring freshet and 
snow They often work 
their ways into the coats of 
market live 

the puncture 
harvested with market hay 
Recently, in one way or an 


stock o1 else 


weeds are 


other, seeds of the puncture 
plant have been introduced 
into Kansas, Arkansas, 
Texas, Nebraska, Lowa, In 
diana, and Illinois, and at 
present the objectionable 
burs and spiny seeds are 
causing much. havoc among 
the motorists of those re 
gions, The possibilities for 
damage from this plant are 
well illustrated by the ex 
periences of a California 
reported 70 
mnetures in one tire, all due 
to the vine In 


where the 


notorist vho 


puncture 


some sections 








of apparatus employed = in Left: Extracting the “wort” 


extracting syrup from sweet 


are shown in the 
illustration, 
struck with the simplicity of 
Indeed, it should come into pretty gen 


potatoes 
accompanying 
and one is immediately 
this process 
eral use, not only in large sized commercial plants but 
on the small farm and in the home, 
Effect of Gasoline Removal on Heat Value of 
Natural Gas 
HE Bureau of Mines, in Technical Paper No. 253, 
presents details of an investigation to determine to 
what extent the public and various official 
bodies have been justified in supposing that the removal 


decreases the 


general 


of gasoline from natural gas greatly 
heating value of the latter. It has been found that in 
general this decrease in heating value has been over 
estimated In the type of gas ordinarily supplied to 
the domestic consumer loss in heating power was found 
to be about 2 per cent after the removal of the gaso- 
line vapor. As a rule gasoline vapor is usually accom- 
panied by proportionate amounts of other constituents 
of high heating value, so that a gas high in gasoline is 
usually one of high heating value, even after the gaso- 
line has been removed. Where casing head gas is in 
volved the percentage of loss is larger, but only in rare 
instances does such gas reach the domestic consumer. 


at high pressure. 


mash tun, and as an evaporator 


Apparatus for getting the biggest value out of the sweet potato 


Puncture Plant Protection 

[' you can imagine a roadside sprinkled liberally 

with tacks and needles, all lying point-side upward, 
ready to spread discomfort and disaster among the 
touring motorists and bicyclists which pass that way. 
you will frame a good mental picture of actual condi 
tions existent in sections of Arizona and California 
where the puncture plant has been introduced and ac 
climated. Scientifically this weed is known as Tribulus 
Terrestris probably because it spreads tribulation and 
terror among all owners of inflated-tire vehicles It 
is a native of southern Europe and was introduced to 
this country in burs imbedded in the fleeces of im 
When mature, the fruits, or burs, of 
the puncture plants split into 5 sections, each of which 


ported sheep. 
is equipped with a pair of sharp spines. These sec 
tions are scattered about over the ground in such a 
way that some of the points are always directed up 
wiard ready to penetrate and puncture any rubber tires 
which pass over them. 

When the spiny needles of the puncture plant are 
embedded in automobile tires it is very difficult to 
locate and remove these destructive bayonets which 
repeatedly prick holes through different inner tubes 


Right: Steam-jacketed copper kettle that serves for 


puncture plant has become 
established, one-half of the 


approxi 


cooking the potatoes, as a 


bicycle tire and 
mately one-quarter of the 
automobile tire punctures result from the spiny burs 
of this plant which are distributed along the waysides 

Fortunately, the puncture plant is an annual and on 
tillable ground, it can be controlled by repeated culti 
vation which prevents the formation of seed. Along 
the roadsides, where the weeds are most dangerous 
from the standpoint of the motorists, mowing has been 
resorted to unsuccessfully as an eradication expedient 
The vines grow so low and spread so close to the ground 
that it is them off satisfactorily 
with the mower before they form seed, | Furthermore 
many of the plants which are clipped will subsequently 
produce burs and seed the same season, The national 
agricultural authorities are now testing out the effec 
tiveness of iron sulfate and crude oil sprays for destroy 
ing the puncture plant Potentially, they 
perfect control measures which will minimize the mo 
toring dangers due to the puncture plant, the unwel 
come emigrant which reached our shores by stowaway 


impossible to cut 


expect to 


methods, 

The illustrations below give an excellent idea of the 
general appearance of the puncture plant's opening 
seeds and how they imbed themselves in the soft rubber 
surface of automobile and bicycle tires 








ov 








The puncture plant of Arizona and California, tribulus terrestris, 
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and the way it works destruction upon the unsuspecting motorist 
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The Economic Aspects of Mobilization 
What It Means to a Modern Nation to Put an Army in the Field 


VM IBILIZATION, or the first phase of war, although 
4 for an uneconomic purpose from an economic 
standpoint should be regarded as u problem involving 
the translation of potential into kinetic energy In the 
process no new force should have to be created rhe 
stored energy should merely require to be converted 
into a moving force, for time does not permit the gen 
eration of new energy after the emergency arises 

Efficiency in warfare cannot be attained without 
economic efficiency md there can be no economic effi 
clency if the economic factors of supply and demand 
be ignored. Supply in a country possessing so vast and 
diversified a wealth as that of the United States is 
largely a matter of transportation, hence it is asserted 
with confidence that no plan for mobilization is a 
practical plan which ignores the existing transportation 
facilities and the problem which their scientific utiliza 
tion in an emergency presents Its solution requires 
the best brains and the best efforts of the Nation. and 
in that solution every department of Government must 
be employed ; in the future the entire cabinet must act 
as a General Staff Committee upon mobilization 

The most casual investigation will show that our in 
dustrial mobilization was seriously retarded by reason 
of a complete failure on the part of the Government to 
provide in advance for the coordination and efficient 
utilization of our commercial and industrial agencies 
Failing to perceive the essential relation between the 
mobilization of our manpower and industries, an at 
tempt to deal with the former singly and in a detached 
way, rendered the industrial mobilization for a time 
impossible. The initial mistake threw the whole coun 
try into a state of economic chaos from 


By Jennings C. Wise 


and their supplies l’rices were, therefore, inflated by 
this disturbance of the economic balance of supply and 
demand, coupled with which was the wild extravagance 
of the Government in connection with the labor wage 
for Government work Coincidently the draft de 
creased the supply and the war needs increased the de 
mand for labor 

On the other hand the population of the agricultural 
area decreased coincidently with an accumulation on 
the hands of the producers of the normal surplus of 
food, forage and fuel, exportation being interrupted by 
the lack of transportation facilities. In this area, the 
surplus being in excess of exportations, an immediate 
stringency in ready money occurred, though the wildest 
speculation was encouraged by the frenzied markets of 
the industrial area and foreign countries which were 
willing to pay any price for supplies of food, fuel and 
forage, thus still further inflating prices. With increas- 
ing prices for the necessities the labor wage mounted 
higher and higher in beth sections, 

So soon as war was declared, and not before, in 
numerable agents of the War Department were de- 
spatched about the country to select sites for the mili- 
tary cantonments. This was done wholly without re 
gard to any preconceived plan and the limitations of 
the transportation system of the country as a whole. 
Congressional political influence played no small part 
at this time, so that at the very crisis when every 
provision possible should have been made to relieve the 
great industrial system of transportation comprised of 
the railways north of the Potomac and east of the 
Mississippi River, enormous new populations were de- 


lieve it of unnecessary burden. Obviously no canton- 
ments should have been created within the industria] 
area 

The second system originating at Chicago, St. Louis, 
Memphis, and New Orleans, touches the Atlantic coast 
at the ports of Jacksonville, Savannah, Charleston, 
Wilmington and Norfolk, focusing at Petersburg, Va., 
in the strategically vital region of the lower Chesapeake, 
The surplus tood, forage and fuel producing area 
within which this vast system lies is wholly separate 
and apart from the industrial area to the north, yet 
bound to it by the north and south trunk lines of 
the Mississippi Valley and the Atlantic Seaboard and 
the two parallel intervening lines passing southward 
from Cincinnati. By means of these excellent connee- 
tions the products and population of the two ureas 
could have been freely interchanged without interrup 
tion to the east and west flow of traffic, the entire 
region beyond the Mississippi being equally accessible 
to either area by reason of the common bases at Chicago 
and St. Louis. The east and west lines of the southern 
system were in no sense essential to the industrial area 
and, therefore, should have been utilized for the move- 
ment and supply of troops. The withdrawal of the 
military population of the northern area and its dis- 
tribution in the southern area would have created new 
markets for the surplus of the latter and at the same 
time would have counterbalanced the increment to the 
industrial population. 

The advantages of the southern over the northern 
area with respect to the length of the training season, 
the lower cost of fuel, and the saving of transportation 
tonnage which is to be effected through 
the lower fuel requirements of the troops 








which it has not yet been extricated 
The financial loss which this entailed can 
not be computed, some of the more appar 
ent results being the worn-out condition 
of the railroads, a huge waste upon a non 
existing emergency fleet, the unnecessary 


ERETOFORE mobilization has been regarded in this country 
as a matter wholly within the province of the War Depart- 
ment, but it must now be apparent to everyone that mere segre- 
gated aggregations of combatants will no longer suffice for war, and 


are obvious. It is apparent that the cost 
of training a given number of men would 
have been less in the southern than it was 
in the congested industrial area. With all 
the cantonments located south of the Po- 
tomac and Ohio Rivers, the contingents 


high cost of living, and an enormous and 

disproportionately increased debt in com that armies may not be assembled as of yore without serious interference from New England, the region of New 

parison with that of other countries with the social and economic life of the State which furnishes them. York City and New Jersey, could have 
been moved southward by coastwise ship- 


The damage to the railroads resulted 
from their misuse and abuse, and the dis 
astrous effect upon the economic life of 
the country from a complete disregard of 
the economic principles involved in the 
balance of supply and demand, both of 
which might have been avoided in large 
measure 

The continental territory of the United 
States may be roughly divided into two 





areas with respect to industry, food, for 


Our late experience has taught us that the whole people must now be 
mobilized along with their material resources. 
passed when failure to coordinate the commercial, industrial and military 
programs merely involved duplication and unnecessary expense. 
the complex social and economic conditions of the present the three must 
be considered conjointly, not alone for the sake of a saving in money and 
effort, but in order that the economic organization of the belligerent 
State may be made to serve efficiently the war machine. 
Mr. Wise tells us what this ultimately means —THE Epiror. 


So, too, the time has 


In this article, 


ping, leaving the rail communications of 
the Atlantic Seaboard free for industrial 


Under purposes; those from western New York 


and Pennsylvania, from Harrisburg and 
Pittsburgh, southward via the Norfolk 
& Western Railroad; those from Illinois, 
Michigan, Ohio, and Indiana by the 
Chesapeake & Ohio and its southern con- 
nections, Richmond and _ Petersburgh 
were the logical points for the distribution 
of troops along the southern seaboard, 

















age and fuel production and the transpor 
tation systems serving it. The first area 
comprised of the states of Illinois, Michigan, Ohio 
Indiana, Pennsylvania, Maryland, Delaware, New Jet 
sev, New York and the New England States is essen 
tially an industrial and non-surplus food, forage and 
fuel producing area, within which are located the 
vast majority of the manufacturing plants of the coun 
try, and at least 95 per cent of those adaptable to 


munition production The remaining territory consti 
tutes a vast surplus food, forage and fuel-producing 
area, non-industrial and essentially agricultural in 


nature, and depending upon exportation for the ab 
sorption of its surplus production. The economic lift 
of beth areas is dependent upon the railway systems 
within them. The first imports food, fuel and forage 
from the second, and exports its manufactures to the 
latter and to foreign markets The second, while not 
essentially industrial, is industrially self-sustaining, 
but absolutely dependent for its wealth and economic 
stability upon the export of its surplus of food, fuel 
und forage. 

At the beginning of the late war, 
railroads were not only not prepared to 


despite years of 
warning, the 
meet the altered circumstance s which the emergency 
of war developed, but were for a time unable to de 
velop their normal industrial capacity The 
this breakdown in our National transportation and in 


canse ofl 


dustrial systems is readily discernible 

In the industrial area the population was suddenly 
augmented with a consequent increased demand for 
food, forage and fuel, while the normal supply of these 
commodities was diminished through the inability of 
the railroads to handle them, the railroads for the time 
being wholly employed in the transportation of troops 


iberately created within that area, at Camp Devens, 
Camp Upton and Camp Mills near New 


near Boston, 
Meade 


York, Camp Dix near Philadelphia, and Camp 
near Baltimore, all within the most complex and intri 
cate industrial region and athwart the most vital link 
of railway in America 

The natural consequence of the ustonishing error was 
that during the period of readjustment of the railways 
to the burden of troop transportation and supply, the 
industries of the East were stalled. Every port on the 
Atlantic coast immediately became choked, and the 
entire railway system of the country felt the evil 
effects of the almost hopeless congestion along the 
Atlantic Seaboard No effort whatever was made 
to relieve the railroads of their excessive burden by an 
intelligent use of the priceless coustal shipping commu- 
nication between the Atlantic and Gulf ports for the 
purposes of troop movements and troop supply 

It almost seems that some perverse fate blinded the 
Government in the crisis to that which is now clearly 


apparent A study of a railroad map will show that 
within the area east of the Mississippi there are two 
distinct systems of railroad communications viewed 


with respect to their origins and termini. ‘The first 
originating at Chicago and St. Louis, spreads like a 
net over the industrial area, focusing at New York. 
This system is essentially industrial, like the area 
which it serves, and if the Seaboard link between Bos- 
ton and Washington, or the pulmonary artery of indus- 
try, be overstrained the entire system will be paralyzed. 
This system, then, is vital to industry, and since a 
complete industrial mobilization is vital to success in 
war, everything possible should have been done to re- 


by the Southern Railroad, Seaboard Air 
Line and Atlantic Coast Line. From St. Louis and 
Cincinnati the more western contingents from the north- 
ern area could have been distributed southward. 
Meantime the entire railway system of the industrial 
area would have been functioning with its east and 
west lines free of troops, and without an excessive 
burden 

The lesson to be derived from our recent experiences 
is that a mobilization plan must be prepared in ad- 
vance of mobilization, and this plan must coordinate 
the commercial, industrial and purely military factors 
if the best results are to be derived during the war as 
well as in the days of peace that must follow. 

The rail communications between St. Louis and Chi- 
cago, Cincinnati and Louisville, Cincinnati and Atlanta, 
Washington and Richmond, and Philadelphia and the 
lower Chesapeake must be kept free of fuel traffic, 
by setting apart the coal fields of Pennsylvania to the 
northern, and the coal fields of Virginia and West Vir- 
ginia to the southern area, and the region west of the 
Mississippi, while the coastal shipping must be so 
organized as to relieve the north and south rail com- 
munications of the Atlantic Seaboard of the maximum 
burden possible. The food and forage drawn from 
the grain and beef-producing regions. of the west must 
be introduced into the northern area at Chicago and 
St. Louis, and into the southern area at St. Louis, 
Memphis and New Orleans, with Kansas City as the 
common distributing point. Thus will the problem of 
mobilization be solved with a minimum of disturbance 
to and dislocation of the economic life of the country, 
and a maximum of ease and expedition in the trying 
days of mobilization, 
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The Principle of the Economic Unit Applied To Large Cities’ Utilities 


ERE the statement printed broadcast in the 

United States or in Great Britain that “the prin- 
ciple of the economic unit, as applied to construction 
costs and operation of transit lines in large cities, en- 
tailed an inevitable increase of passenger fares,” the 
mass of the people would not understand the meaning 
of it. And yet, by open and frank discussion—by in- 
terpreting this well-known engineering principle so that 
“the men in the street” could understand it, Lord 
Ashfield, managing director, and Mr. Frank Pick, as 
sistant managing director, of the London County tram, 
underground and ‘bus lines, achieved that which might 
have been regarded as impossible. 

The increasing of base fares in the Zone system 
there from one penny (two cents) to one and one-half 
pennies (three cents) with virtually no complaint by 
the people. That this was an achievement, that the 
one-penny base fare was almost so sacred a tradition 
in England as Magna Charta, the parchment of the 
original of which rests in the British Museum, must be 
freely conceded. Post-war burdens had been piled on 
the British people until they staggered under the 
colossal whole, 

When, therefore, the suggestion was advanced that 
transit fares must be increased tifty per cent, else the 
companies would be compelled to retain the Govern- 
ment guarantee, or be insolvent, loud protest was regis- 
tered by certain writers who seize every opportunity to 
prejudice public opinion on all matters in respect of 
the people's utilities. 

However, before these protests assumed considerable 
volume, the managing director, Lord Ashfield, who is 
American-trained in railway science, asked his as- 
sistant managing director, Mr. Pick, who also is 
American-trained, to take up the frank discussion with 
the people, through legitimate advertising channels, of 
the precise situation of the companies, explain why 
increased fares were necessary, and that, unless they 
were granted, it would be necessary to continue to 


By John Lathrop 


find financial backing from the Government, in order 
to carry on the service and new commitments essen- 
tial to continued operation and the supplying of the 
people's service needs. 

Mr. Pick called in his publicity experts, laid before 
them the scientific principles involved, and told them to 
go to the people with their arguments. Preliminary 
objections publicly expressed had been, as expected, 
among the line of “watered stock,” “selfish corpora- 
tionists, and so forth. 

The publicity men proceeded, first, to elucidate to 
the understanding of the average person the practical 
out-working of the principle of the economic unit. They 
showed how, as a city grows toward a certain magni- 
tude, the economies are preserved, and costs of public 
utility in construction and operation are reduced per 
unit. They went on to show that, after the city has 
grown beyond the limit of economic size, costs, instead 
of being lessened per unit, are inevitably increased ; 
that it costs more per passenger to build and operate 
in a city of a million population than in one of a hun- 
dred thousand; and that, when population mounts to 
the six millions of London or New York, the economic 
limit has long since been passed, and costs per unit 
are vastly more than when the city was small. The 
involvement of the mechanical works—the intricate net- 
work of pipes, conduits, sewers, watermains, telegraph 
and telephone wires, the heavy and permanent pave- 
ments—entailed inseparably higher costs. The grow- 
ing congestion in the streets, especially after the popu- 
larization of the automobile, likewise prevented the 
economies which the mass of the people believed were 
possible in a larger city, and added to the passenger- 
mile costs of operation. The general increase of cost of 
supplies and materials, they showed, was 150 per cent 
For instance, cars which cost two thousand pounds 
pre-war now cost seventy-five hundred pounds—an in- 
crease of 275 per cent. And so on ad finitum. 

The arrangement was effected with the Minister of 


Transport that on September 20, 1920, the Government 
guarantee should be abandoned, the fares be increased 
from one-penny base to one and a half pennies, and the 
companies would stand on their own footing financially, 
meeting their charges from their own revenues, and 
asking no aid from the public treasury. 

I talked with Mr. Pick at the companies’ .headquar- 
ters in Electric House, Westminster, after the report 
had been prepared by Lord Ashfield for submission to 
his stockholders. “How extensive was the volume of 
protest?” I asked, 

“We have here,” he answered, pointing toward the 
letter files, “every written protest which we received. 
I should be glad to show them to you. There are six 
millions of persons in London district served by our 
lines. And we received exactly forty-two letters of 
protest!” 

That, of course, was negligible, especially when the 
total volume of traffic be taken into account as revealed 
in Lord Ashfield’s report: 

Car-miles of the entire system, 179,000,000; an in- 
crease of 19,000,000 during the year. 

Trackage, 753; underground, 105; trams, 124; omni- 
buses, 524. Passengers carried, 1,487,000,000; under 
ground, 404,000,000; trams, 210,000,000; omnibuses, 
873,000,000; total increase over previous year, 110,- 
000,000, ' 

These increases were forced upon the transit lines by 
the conditions of city life there which were duplicated 
in every large city, and in many smaller cities, in all 
countries during and after the war, And, with fares 
remaining at the traditional one-penny base, so Lord 
Ashfield observed in his annual report, “the very sue- 
cess of transport companies in attracting and creat- 
ing passenger traffic was a burden to them, Since then 
(the increasing of the fares) the situation has changed 
radically for the better.” 

This improvement in the financial status of the 

(Continued on page 190) 
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Old Thought and New 
To the Editor of the Screnriric AMERICAN: 

Professor Eddington appears to assert that there 
are absolute things as matter, and that force is purely 
relative; and also that matter is merely a symptom, 
and the reality is the field of force. (Space, Time, and 
Gravitation, pp. 42, 76, 165, 191, et passim.) Doubtless 
by a universal theory of relativity, as distinguished 
from the special and the general theory, these discord- 
ant positions could be harmonized. But it is difficult 
for the “exoterikoi” to penetrate to the underlying 
verity. 

It is vastly amusing to see the materialists (of whom 
Iam one) giving up matter as an ultimate reality. In 
taking perhaps a final leave of this supposititious and 
degraded entity, it is interesting to consider some of 
the views entertained of it by men preeminent for power 
of thought throughout the ages 

Plato called a material object a shadow of the real. 
Gorgias of Leontinum went him one better, and asserted 
it to be a particular instance of that which is not. 
Heraclitus before him, an example of generation and 
corruption, of a passing from not-being through being 
to not-being again. Democritus, a fortuitous, or 
hecessitated, or self-determined concourse of atoms. 
St. Augustine, harking back to Heraclitus, a temporality 
of the Eternal. The schoolmen, a group of transitory, 
varying accidents inhering in a perdurable, unchanging 
hypostasis. Berkeley, a group of visible and tangible 
phenomena not manifested by an underlying substance. 
Descartes, an extended, inert entity occupying space. 
Leibnitz, a congeries of unextended, energizing monads. 
Spinoza, a modification of the divine substance. Kano, 
& manifold of intuition. Hegel, a figment of the con- 
sentient. Hamilton, a mode of the unconditioned. Mill, 
a permanent possibility of sensation. Spencer, a mani- 
festation of the unknowable. Emerson, a projected 
Phenomenon of the intellect. Francis Bowen, a locally 
limited portion of space endowed with the principle of 


causation. This last would seem to include the latter 
day view, the nucleus of a gravitational field. 

Present opinion seems to be that our notions of 
space and time are derived from our experience, per- 
sonal and ancestral, of material objects. Of space and 
time all possible views have been held, none of them 
free from very grave difficulties. They are things, 
objective realities, conditioning all other realities 
They are relations between things. They are relations 
between things and states of consciousness (forms of 
intuition). They are entia rationis, figments of the 
reason as distinguished from figments of the imagina 
tion. I should think some of the absolute idealists 
must hold them to be relations between states of con- 
sciousness. 

It is very early to predict that the latest theory will 
give the final victory to a modification of one of these 
views. It seems to me that the space-time continuum 
is needed, not as a relation, but as a correlative of the 
discretum, the changing material universe. 

Ashland, Mass, W. C. Rose. 


An X-Ray Innovation 
To the Editor of the Screntiric AMERICAN: 

While experimenting in an effort to X-ray or radio- 
graph documents and objects of a like nature, we have 
made a rather interesting discovery, the product of 
which we have designated as “Flurographs.” 

The original negatives were made by placing the 
check or other document between two fluorescent 
screens while in contact with an unexposed X-ray film. 
An X-ray exposure of this combination which was 
tightly clamped in a light-proof cassette was then made 
with the resulting negatives. Development of the ex- 
posed film was the routine development for X-ray ex- 
posures as made in the medical laboratory. 

At first it was thought that a true radiograph had 
been made of the exposed document but further experi- 
ment demonstrated that the best negatives were made 
by means of an X-ray exposure entirely too intense and 
penetrating for such a slight object as a sheet of paper. 
Endeavors to X-ray documents without the use of the 
double fluorescent screens, which in medical work are 
used simply to intensify the action of the X-ray and 
thus shorten the time of exposure, were entirely with- 
out result. We finally came to the conclusion that 
these negatives were produced entirely by the action 
of the fluorescent light set up in the intensifying screens 


which were in turn activated by the recognized action 
of the X-rays upon their structure, 

Blurring of certain portions of the samples submit- 
ted is due to our inability as yet to obtain a holding 
cassette with sufficient compression to secure perfect 
apposition of the document and the film. Contrast be- 
tween the paper and the printing can be further inten- 
sified by refinement of the technic of X-ray exposure 
These films were taken with an exposure of 20 milliam- 
peres, an intensity of current represented by an air 
spark-gap of 414 inches, distance of 36 inches and time 
of 4% second. 

Practical uses of this process may include commer- 
cial reproduction of documents and other papers, the 
detection of changes in checks and bank notes and a 
means of measuring and standardizing the fluorescent 
action of intensifying screens, 

Portland, Ore. Dr. J. A. vAN BRAKLE. 


Poles and Miles 
To the Editor of the Screntiric AMERICAN: 

In your Correspondence for August 27, a writer men- 
tioned timing a train with a watch and it occurred to 
me that the rule for obtaining the speed of a train 
direct from the watch without any calculation would 
probably be of interest to your readers. 

This rule is very simple and still very accurate. 
Note the spacing of the telegraph poles. They are 
usually 34 to the mile. Watch for a straight stretch. 
Count the poles that you pass in 106 seconds, the num- 
ber of poles will be the number of miles per hour that 
you are going. 

This rule was developed from the old “count the 
rails’ method that is absolutely useless for taking high 
speeds, The germ of the idea is the same, however, 
though it is much easier to see the poles than to 
hear the “clicks.” 

Both methods depend on a knowledge of the lengths 
of the elements. Where mile posts are marked the 
spacing is easily and quickly found. Should the spac- 
ing be other than 34 the number 106 must be changed 
accordingly. This is easily done by finding the num- 
ber of poles in two miles, and then finding the number 
of seconds it will take to pass 60 poles at a speed of 
60 miles per hour. For example, 30 poles per mile, 60 
poles in 2 miles. It will take 120 seconds to pass 60 
poles at 60 miles per hour, therefore use 120 instead of 
106 and read the poles as miles as before. 

Buffalo, N. Y. Rocer J. Sweet. 
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From Star to Chronometer via Radio 
The Function and the Manner of Transmission of the Modern Time Signal 


By C. H. Claudy 


— mospheric and electric con- 
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at a constant temperature, wound every thirty seconds be deseribed in a moment, by means of which it may two but from fourteen stations. These are Washing- 
by electricity provided with pendulums of nvar be slowed or speeded up , ; ton, Annapolis, Key West, New Orleans, Balboa, Colon, P 
(which neither expand nor contract) and removed from Shortly before the time signals are to be sent out, (Continued on page 192) r 
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in pushing a wheelbarrow up a slight grade. Note the devices for testing the lung action on the shelf to the rear of the subject, 
in the left foreground. Insert: Wiring diagram of the electric motor which drives the 


General view of the man-testing apparatus developed by Prof. Langlois as it appears during a test. 


Right: Near view of the moving platform during a test to determine the energy expended 
and the sensitive devices for making graphs on smoked cylinders 


moving platform 


General view and some details of the man-testing equipment used by Professor Langlois 


Testing the Human Machine in the Man- 
Testing Laboratory 

IMULE as the art of walking appears when one has 

become proficient in it, it is really quite a complex 
function from the point of view of the physiologist. 
Not only muscles, bones, and tendons are concerned 
in it, but such other factors as the condition of the 
heart and arteries, the rapidity and depth of the act 
of respiration, and the coordination of muscles which 
depends upon the smooth action of the reflex nervous 
system 

The usual method of observation has consisted in 
causing the person examined to walk for a definite dis 
tance, stopping from time to time so that the examiner 
may take his temperature and his arterial pressure, and 
collect a sample of expired air. This method, how- 
ever, is obviously very imperfect. For one thing, under 
such conditions the subject is not really examined 
while actually walking, but only during brief resting 
periods. This makes it difficult if not impossible to 
study such features as the slowing up or stopping of 
the motion, the curious phenomenon known as getting 
a second wind, and the rapid and sometimes violent 
reactions which take place during the first few seconds 
after the motion ceases. 

Naturally enough it occurred to physiologists that 
some sort of a device, such as a treadmill enabling 
the subject to walk without changing his position, 
would be an improvement. 

These considerations led the French physiologist, 
Professor Langlois, to attempt to construct an appa- 
ratus having a variable slope and, at the same time. 
big enough and strong enough to support the weight of 
several men, while still flexible enough to permit of 
considerable variation of rapidity. Under the auspices 
of the French War Department he undertook to have 
such an apparatus constructed in order that the knowl- 
edge of physiological action obtained might be made 
a basis for the physical training of the men. The ap- 
paratus is shown in our cover illustration, as well as 
in the accompanying illustrations. 

By the aid of a well-known engineer named Hallé, 
an authority on the escalators or moving platforms 
used in the big French department stores, he succeeded 
in devising a suitable apparatus, namely, one in which 
the velocity can be made to vary within rather wide 
limits, and with a slope that can be modified so that 
inclines ranging from 0 to 35 per cent may be obtained. 
Furthermore, the movement may be reversed so that 
the subject may be examined when walking downward 
4s well as when ascending. Again, there are a num- 
ber of safety devices to prevent all danger. 

As now in use the escalator or endless platform re- 
Sembles those commonly used in the department stores, 
except that it is not used to assist the progress of the 
person walking but to keep him in the same spot while 
moving his legs. 

The platform is made of chrome leather and is 25 mm. 
thick; it is formed of leather thongs 25 mm. wide, 
Placed side by side. The carpet is 8 m. long and 60 em. 
wide; it is stretched between two wooden drums, 52 


cm. in diameter, one of which is fixed while the other 
moves freely. The distance Letween these two drums 
is 3.18 m. from one axis to the other. The useful length 
of the carpet is about 2.80 m. 

The two bearings of the axle of the freely moving 
drum are mounted on shoes or sockets and are con- 
trolled by two screws which move them backward and 
forward in the same manner as the screws which regu- 
late the rear wheel of a bicycle. This makes it possi- 
ble not only to regulate the tension of the platform 
but also to suppress the parallelism of the axes of the 
two pulleys. A platform so short as this has, of course, 
very little elasticity, and it is impossible to obtain an 
equal tension of the two edges. This inequality of 
tension tends to make it slide upon one side of the 
pulleys; but in order to keep it in place it is only 
necessary to vary the orientation of the axis of the 
free drum. 

Between these two drums the platform rests on a 
polished oak floor upon which the weight of the 
subject bears while he walks. At first large quantities 
of talcum are used to reduce friction, but gradually the 
two surfaces in contact polish each other so that they 
slide without difficulty. The carpet is drawn along 
by the fixed drum wedged upon a shaft which rests 
upon two stout bearings. A 5-horsepower electric mo- 
tor, shown at the right of both illustrations, drives 
the moving platform in the reverse direction to the 
walking subject. 

The electric motor is connected in series and its 
functioning is analogous to that of a series motor oper- 
ating on direct current. In this instance single-phase 
alternating current is employed, together with a brush 
and commutator arrangement which may be varied to 
permit of a wide range of speeds. The motor is of the 
four-pole design Its fixed portion bears two wind- 
ings; the first is closed in a short circuit upon itself, 
its axis following the normal direction of the line of 
the brushes, while it acts as a compensation for the 
field of the induced current. The second winding, 
whose axis is perpendicular to the line of the brushes, 
serves to start the motor; it is mounted in series with 
the induced current. The speed is regulated by means 
of a hand-wheel on the frame of the motor. The subject 
of the experiment can stop the motion of the apparatus 
merely by pulling backward the right-hand rail. 

A wattmeter shows the power absorbed by the 
motor, a tachymeter gives the speed of the motion 
of the carpet, and the degree of inclination of the 
apparatus is indicated by an arrow moving over a 
graduated dial. 

The efficiency of the human machine is comparatively 
high, we learn from Professor Langlois’ experiments, 
amounting to 33 per cent in well-trained individuals 
But we must consider not efficiency alone, but the ef- 
fect on the body, and here the heart action is significant. 
The Langlois apparatus enables us for the first time 
to obtain a record during the very act of walking, of 
the rhythm of the heart and of the blood pressure; 
we can observe further the increase of temperature, 
variations in the state of the tremors of the body, and 
even (by X-rays) the form of the organs, especially 


the contraction and expansion of the heart during the 
exercise. 

Professor Langlois’ experiments are specially meant 
for the purpose of studying soldiers, students, and 
laborers. They will answer such questions, for example, 
as whether the greatest efficiency can be had by push- 
ing or by dragging a load, and what is the most eco- 
nomic load for a man of given height and weight, for 


a given slope, ete. 


Trucking Milk Long Distances Without 

Spoilage and at Lower Cost 

aS FRANCISCO milk distributor, reaching far 

back into the country to obtain an adequate sup- 

ply, found that the success of the enterprise turned on 

transportation. The railroad was used at first, but the 

earrier could furnish only baggage cars, which had 

ventilators in the forward ends. What with heat, and 

bacteria, the milk arrived in poor condition, From 

the shipping point, Soledad, to San Francisco, was 134 

miles, and though no Coast distributor had ever trucked 
milk that far, the company decided to try it. 

Solving certain serious problems, the distributor put 
the enterprise over with all-round success 

The first, and most serious problem, was the churning 
of milk in the tanks. There would be so much of this 
over the long route that city milk inspectors declared 
the milk would arrive unfit for sale. They were so 
certain on this point that they were right on hand to 
inspect initial shipments. 

The company mixed and cooled the milk at Soledad 
to a temperature of 36 to 40 degrees. On arrival in 
San Francisco, even in the hottest weather, its tempera- 
ture was not greater than 45 to 48 degrees. Thus the 
milk throughout the route was kept too cold te churn 
or spoil. The maintenance of the temperature through- 
out a long trip—one truck used takes 10'% hours, the 
other about 12 hours—was accomplished by covering the 
ten-gallon milk tanks with three layers of wet sacks, 
and throwing a tarpaulin over all. The sacks are wet 
as required en route. 

As suggested this was the greatest obstacle to truck 
haulage. Another difficulty was caused by a feature 
of the route, the San Juan grade, crooked and steep. 
The trucks carry large loads, One truck's average load 
is 278 10-gallon tanks, the other's 260 tanks. Trailers 
are used. The problem of the San Juan grade was 
solved by employing a 2% ton truck, stationed at 
Salinas, to haul the trailer to the top of the grade each 





day. 

Under the particular conditions, the truck method 
actually effects a minimum 20 per cent saving in trans 
portation cost, to say nothing of the milk arriving in 
better condition, The railroad charge was 50 cents a 
tank. Figuring all charges of labor, gasoline, deprecia 
tion, the distributor figures 40 cents as the maximum 
cost with truck. On every day’s load of milk trans 
ported there is a saving of $28 made. 

The milk is collected from the producers at Soledad 
by small trucks. The big trucks leave for Frisco around 
noon, 
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operative analytic program for 21-1922 Phe 
purpose of the work question is to provide reliable 
nenns to assist chemists in discovering to what extent 
their organizations are working with accuracy. and in 
iise curacy s deteriorating. to locate ind eradicate 
the cnuuse his same purpose complished in some 


ther industries by the use of standard samples such 
as the standard iron and steel sitmnaypole s supplied by the 
Bureau of Standards Phe materials with which the 
«il chemist works, being unstable, cannot be standard 
ized in the same way, and so the society is undertaking 
another method of standardization which seems to sat 
isfy the requirements, No labor or expense is spared 
inh preparing uniform samples, and in years past more 
than one hundred analysts have collaborated in the 
work The sample groups include meal, fertilizer, fat 
su“mples, and crude oil, Standard methods of analysis 
are followed and the sumples are sent ont at stated pre 
determined intervals to all those cooperating in the 
program At the completion of the work suitable ree 
ognition will be made for meritorious work rhe 
analyst whose total average efficiency on the forty meal 
samples for both oil and ammonia is highest will be 
uwarded the silver laboratory cup. In addition to this 
certain certificates will be given for meritorious work 
in the other groups 

rhe society for the past six years has conducted col 
laborative work on the analysis of meals heretofore 
known as the check meal work: but this is the first 
year that the activity has been extended and a booklet 
bus been issued for the purpose of interesting as large 


nu number of analysts as possible 


Preventing Mold and Decay in Wood Pulp 
ere S losses are caused in wood pulp during 
+ storage due to mold and decay which condition has 
lel the Forest Products Laboratory to undertake ex 
periments to determine the relative suitability of pre 


servatives which might be used to prevent these losses 
In considering preservatives, account was taken of their 
effectiveness as antiseptics, poisonous properties, ten 
deney to diseolor the pulp, objectionable odor, solubility 
in cold water, and cheapness All in all sodium fluoride 
appeared to give the best results, and a 5 per cent solu 
tion sprayed on the pulp at the rate of eighty pounds 
of dried salt to a ton of air dried pulp kept it prac 
A 5 per cent solution permitted 
Among the other compounds 


tically clean for a year 
only a slight molding 
tried were borax, boracic acid, sodium dinitrophenolate, 
salium bichromate, sodium carbonate and bicarbonate 


Coloring Gems 

i the Reno Station of the Bureau of Mines where 
A special attention is given to rare and precious 
metals it has been found that colorless gem = stones 
may be temporarily colored through exposure to radium 
emanation A colorless Colorudo topaz was tinted 
vellow by such exposure though this color was not 
permanent when afterward exposed to light It is too 
early to predict what the outcome of this discovery 
may be and further work has been undertaken looking 
toward making such coloration permanent Should 
this prove successful it would be possible greatly to in 
crease the commercial value of many of the gem 
stones now found in the West but at present considered 
of low value because of the lack of color 


Reports of the Progress of Applied Chemistry 
fT. HIS is a volume issued by The Society of Chemical 
| Industry, and Vol. 5 for 1920 is just now available 
It is an interesting collection of twenty-five reports 
each by one or more specialists who have reviewed the 
progress of applied chemistry in their own special field 
for the yeur 1920. It is to be recommended to all those 
n the subject, for the reports 


even remotely interested 
are not too technical to be read with interest by the 
non-technical reader 

In the chapter on gas, destructive distillation, and tar 
products, we find that H. E. Wright considers that coke 
oven recenerating settings give 6000 cubic feet of sur 
plus gas per ton of coal as surplus. For town supply 
this surplus coke oven gas is considered superior, from 
the economic standpoint, to the gas supplied by the 


present gas works system The chief trouble antici 


pated in the use of surplus gas is in the supply of con 
stant quality hor this reason double mains are advo 
cated for separating the rich and poor gas, as the for 
ver only would be used for domestic purposes. In most 
localities little effort has so far been made to use such 
surplus gas 

Another author in commenting upon the advantages 
Which would accrue from the use of cheap oxygen in 
metallurgical operations suggests that perhaps the so 
lution for the problem of storing hydroelectric energy 
lies not in the perfection of lighter weight and cheaper 


storage batteries than we now have, but in the use 
ef the current for the production of hydrogen and 
oxygen These gases could be stored without difficulty 


and used in established processes as well as many 
others which would certainly be developed if there 
were large quantities of such gases available at a low 
price 

Those whe have seen the experiment of breaking a 
au Wine glass by striking the proper note on a violin will 
be interested in a method patented by H. Piining for 
removing dust from the settling surfaces employed in 
electrostatic precipitation. The method consists in the 
use of a whistle or siren by which sound waves of 
sufficient intensity to cause dislodgment are set up 
Phere have been other examples of the force of such 
sound waves as, for example, in range finders where it 
has been necessary to place diaphragms so that sound 
wives set up by the firing of the guns might be so 
broken as to prevent their causing the breakage of 
tant piane wires upon which the optical systems are 
mounted within the protecting metal tube 

It is not surprising to find little reference to research 
in America on matters pertaining to fabrics, for, as is 
well known, our textile industry is one of those which 
thus far have not been convinced of the advantages to 
be gained through the application of science to the 
industry In Germany, a prize of twenty thousand 
marks has been offered for a method of ascertaining the 
end point in the retting of bast fibers and further 
prizes for a method of avoiding the objectionable 
odor and injurious nature of the effluent from the ret 
ting processes Still other prizes are offered for a 
practical method of artificially drying retted flax and 


hemp 


Agricultural Insecticides 
kt. HENDERSON in the June Chemical Age (New 
| Bobs discusses raw materials and methods of 
manufacture of the principal agricultural insecticides. 
Insecticides and fungicides have been increasing of re 
cent years and by the application of colloidal chemistry 
and other advanced sciences many improvements have 
been mace Arsenic acid is perhaps the principal in 
gredient in insecticides Some years ago certain smel 
ters stated that when arsenic would be worth two 
cents a pound they could afford to save it but not 
otherwise. Last vear it sold as high as seventeen cents 
a pound although at present the price is about one-third 
that figure Its principal sources are the United 
States, Canada, and Japan 
Lead and lime are other important base materials 
and sulfur is used as such as well as in certain com 
binations Tobacco in the form of scraps, stems and 
sweepings are used after a reduction to fine powder 
for dusting and as raw materials in the preparation of 
nicotine solutions and nicotine sulfate A number of 
oils find application as emulsions for plant lice and 
scale insects. Petroleum and fish oils are the ones prin 
cipally used Lime sulfur solution was developed 
originally for dipping sheep and its usefulness as a 
spray was discovered when a farmer decided to try 
his sheep bath mixture on a badly damaged orchard 
In an effort to reduce the expense and difficulty of 
handling liquid lime sulfur, research was conducted 
a few years ago to see whether dry lime sulfur might 
not be prepared A certain measure of success was 
obtained, it having been found that if some such ma 
terial as starch or sugar were first mixed in small 
percentage with the lime-sulfur solution the mixture 
could be dried in vacuum It is interesting to know 
that the manufacturer who supported the original re 
search has not made use of the results although cer 
tain of his competitors have done so. The dry product 
is not as stable as could be desired and has a tendency 
to decompose on exposure to air with an increasing per- 
centage becoming insoluble with age. 


London purple which was extensively used a number 
of years ago was originally a by-product of the dye 
industry and consisted principally of arsenite and arse- 
nate of lime. When the arsenic process for the manu- 
facture of magenta was replaced by the nitro-benzene 
and synthetic formaldehyde process there were no 
arsenic by-products for sale The small amount of 
London purple now used is specially prepared from 
waste materials containing arsenic. Even paris green 
hus been largely superseded by arsenates of lead or 
calcium. Paris green is an aceto-arsenite of Copper pre- 
pared from copper sulfate, acetic acid, carbonate of 
soda and white arsenic 

The use of oil emulsions has always been interest- 
ing and has involved considerable research in the prep- 
aration of certain emulsions. The following is quoted 
from the article in question: 

“These may be prepared in several ways 
dissolved in water and the solution heated.  Petro- 
leum oil is then run in and the batch thoroughly mixed 
and pumped under high pressure through fine spray 
nozzles. The passage through the spray nozzle causes 
the formation of a white creamy emulsion. 

“Another method is first to mix the petroleum with 
some form of saponifiable oil as fish oil. A caustic 
soda solution is then run into the batch, while it is 
rapidly agitated, in sufficient amount to saponify the 
fish oil. This also forms a white creamy emulsion. 

“Emulsions also may be prepared by mixing sulpho- 
nated oils with petroleum. This forms a miscible oil 
which, on later dilution with water, will form an 


Soap is 


emulsion 

“Not all petroleum distillates are toxic to insects. 
In just what portion of the crude petroleum the toxic 
principle lies has not been investigated thoroughly. 
Vickery, in the Journal of Economic Entomology, states 
that ‘kerosene, particularly in California, sometimes 
fails unaccountably to kill scale insects.’ 

“The reason for using the oils in the form of an 
emulsion is that this renders dilution possible. If the 
concentrated raw oil were used on plants it would 
injure them. Recently oil emulsions have been pre- 
pared by using certain colloidal materials as emulsifiers. 
These materials assisted by agitation cause the oil to 
break up into very fine particles in the watery mixture 
and finally form a very stable emulsion.” 


Production of Pure Hydrogen 

N Comptes Rendus for April 18, Claude discusses his 

experiments on the production of hydrogen of suffi 
cient purity and low cost to guarantee the commercial 
success of his hyper pressure process for the fixation 
of atmospheric nitrogen in the form of ammonia. 
Water gas and coal gus must be separated as well as 
carbon monoxide which is both objectionable and has 
heretofore been difficult to eliminate completely. Claude 
makes his separation by applying the principle of the 
insolubility of hydrogen and the solubility of other 
gases of the mixture in ether. The mixture is com- 
pressed to a given pressure and passed through the 
solvent at a low temperature, All gases but the hydro- 
gen are dissolved, The solvent is drawn off and when 
expanding to atmospheric pressure the gases escape, 
leaving the solvent ready for reuse. After a_ series 
of researches it has been found that carbon monoxide 
can be reduced to a minimum by working at a tempera- 
ture of 40 degrees below zero and a pressure of about 
100 atmospheres. By this method the hydrogen con- 
tains less than 0.002 parts of carbon monoxide. 


Synthetic Insulation Materials 

W. KENNEDY in the Electrical Review reports 
Rpt by the National Physical Laboratory on 
synthetic insulation materials showing the exceedingly 
good insulating properties of artificial silks particu- 
larly those based on cellulose acetate. These silks have 
been found superior to ordinary real silk insulation. 
Coils of iron covered with these materials gave results 
much in favor of artificial silk under the various con- 
ditions of temperature and humidity, especially when 
such insulation had been given a dip in a solution of 
cellulose acetate in acetone and chloroform. Such & 
lacquer of non-inflammable cellulose compound in 4 
volatile solvent has been found satisfactory as an im 
sulating varnish and when formed in sheets as suita 
ble for accumulator cases and for general insulation. 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 




















A simple pipe-bending machine which solves the 
pipe-bending problems of the small and 
large shops alike 


Facilitating the Bending of Iron Pipe or 
Tubing 


pty the latest 
4 bender shown in the accompanying illustration, 


which is designed for bending standard iron pipe or 


labor-saving devices is the pipe 


tubing up to 4-inch pipe size 

The roller bracket of this machine is adjustable to 
take forms up to 48 inches in diameter and is operated 
with eccentric lever to force the tube or pipe into a 
groove or form for holding the outside follower bar 
close to the tube, This is absolutely necessary to secure 
the best possible results The machine is operated by 
lever engaging friction clutch pulleys for forward and 
Adjustable Stops are provided to suit 
iny degree of bend required. Clutch is automatically 
thrown out of engagement at both the end of the bend 


reverse drive 


ing operation and when the machine has been reversed 
to the starting position 

follower bars or floating 
furnished for bending light gage 
tubing to a short radius without flattening or crimp 
ing, so it is claimed. The pipe is secured to the form 
by means of strap and eccentrie lever and both the in 
side follower and the form are grooved with the proper 
thickness to secure the best possible results, 


Special forms with inside 
mandrels can be 


Motor-Driven Hair Cutter 

ew eng barber has invented a simple motor- 
<4 driven hair cutter, which is shown in the accom 
panyving illustration. The 110-volt electric motor drives 
the hair cutter mechanism through a reduction gear 
ing, and the barber's hand is not fatigued as in the 
usual hand-operated hair cutters. And it is well to 
bear in mind that in Germany and other European 
countries a hair cut is a pretty thorough job, with 
every hair cut down to almost nothing, as compared 
With our extravagant and frequent American trims. 














a 


Electrically - operated hair cutter which enables 
this German barber to save much time and effort 





A Face-Grinding Table for the Disk Grinding 
Machine 
Ye fill the need for a powerful disk-grinding machine 
which incorporates a hand-feed work table of the 
face-grinding type, a Wisconsin manufacturer has de- 
veloped this device. The table is particularly useful in 
grinding large work where heavy cuts are required 
and also on longer parts such as exhaust manifolds, 
lawn mower bars, machinist’s levels, and so on. 

The sub-slide is adjusted on ways to the position de 
sired and is locked with jib screws. A worm and nut 
actuates the cross feed slide and the micrometer mark 
ings are found on the hand wheel. A rack and pinion 
operates the longitudinal travel of the table top. Ad 
justment is provided so that there is sufficient clearance 
at the rear side of the grinding wheel. 

The center of the work to be ground is brought up 
to the center of the grinding wheel as the fixtures are 
built at the proper height for this. It is claimed that 
this type of table lends itself especially to the use of 
rotating and revolving fixtures, 


























Telephone instrument invented by an American 
woman, for the purpose of increasing 
telephone efficiency 


Something New in Telephones 
ESPITE the fact that we 
the desk type of telephone instrument as a stan 
dard, it seems that there is room for improvement. At 
any rate, inventors from time to time turn their atten 
tions in the direction of better and more 
convenient types of telephone instruments with inter- 
esting results. 

Now it is Miss Katherine Nichols, of New York City, 
who has invented a new type of telephone instrument, 
Her invention is known as the combination type. AS 
shown in one of the accompanying illustrations, it has 
a double reeeiver device which excludes all 
It can be picked up and talked into as with the 
ordinary desk telephone, and the double receiver fea 
ture is claimed to increase its efficiency by fully 50 
per cent. In fact, if anything, this radical departure 
from American practice is strongly suggestive of Eu- 
ropean practice, where transmitter and receiver are 
mounted on one arm so as to be handled together 


have come to consider 


evolving 


outside 


hoses, 


Reducing the Ammeter to Its Simplest Form 

YHE ammeter, shown in the accompanying illustra 
‘I tion, has been designed primarily to test dry cells 
and affords the only means of indicating the condition 
of the cell It is constructed so that contact may be 
made directly to the battery without the use of a wire 
lead, but a terminal is provided so that a lead can 
be used if so desired 

A dry cell may be tested with this new ammeter by 
placing the metal insertions on the back of the instru 
ment, to the Each small divi 
sion on the dial represents two amperes A dry cell 


terminals of the cell 


of ordinary commercial size when new should register 
approximately 2S amperes 

A one-piece alyminum punchin,s serves as the coil or 
solenoid, as well as the terminals, dial plates, the 

















The hand-feed work table brings the work up to 
the face of the grinding wheel and regu- 
lates the grinding action 


mounting for the armature and the support for the 
glass. The entire collection thus formed is placed in 
a rubber composition case, so as to form an ammeter 
of the most design and construction. This 
unique construction, it is claimed, eliminates soeidering 
the screw connections Common in other meters, making 


simple 


a more durable, dependable and accurate instrument 
The meter is sealed so that it cannot be opened or 
tampered with, and should give long and satisfactory 
The stamped coil or solenoid is the feature of 
this invention and may be 


service 
made adaptable to other 
electrical devices such as relays, circuit breakers, indi 
cating instruments, transformers, or other appliances 
that require the use of solenoids and armatures 


Uses of Metallic Magnesium 

a addition of half of one per cent of magnesium 

to castings of copper, brass and aluminum, adds 
yvreatly to their strength, according to a writer in the 
Teknisk Ukeblad, When magnesium is exposed to high 
pressure steam the surface is oxidized and this oxide 
ean only be removed by heavy hammering. The oxide 
is one of the best insulating materials in existence, as 
a layer 1 mm. thick, which may be deposited in 15 
minutes by exposure to steam of 20 atmospheres, will 
Electrical insulators 
for high-pressure transmission lines requiring great 
strength and high resistance can therefore be made of 
this metal or its alloys, 
this manner have also been found excellent for electric 
cookers, heaters and radiators as the radiating power 
umounts to 75 per cent of the total heat compared 
with only 25 to 34 per cent from ordinary metal sur 
The balance of heat in the latter instance being 
emitted by convection, is not economical on account of 
the direction it follows, viz., vertical. 


resist a pressure of 20,000 volts. 


Magnesium plates treated in 


faces, 














La - -— : ened 
Working parts of a newly designed ammeter. One 
stamping serves as the solenoid and other parts 
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Factory Stock-reducing Sale 
of /4-4-P, A.C. fully guaranteed 


tow 


a CoD a) 


Whil 
the b 
of 10,000 new, latest type 
14 H I’ single pha e, 110 
volt, 1740 RPM, 60 evele 
A.C. split-phase, 





they last, we 


itlance of our purcha ( 


nduction 


notor at the following 
prices, f.o.b. Chicago 
100 lots, each ...... $11.75 

25 lots, each ....... 12.00 

12 lots, each ..... » 12.25 

© MGM. GOOR cccccse 12.50 ; 

lots, each... ‘ 13.00 e 

Single Motors ... 13.50 

Several hundred theusand 
of these motors are in use, ain 
giving remarkable satisfac ™ 
tion, year after year. They Term 


are exceedingly simple in 
design and sturdy in construction 
tures which reduce repair and upkeep expense. 
Every motor is tested for 50 overload 
A GUARANTEE-TAG wired to it instructs the 
factory, expre collect, and receive a complete new 
shipped to him should 
in the first year of 
Motors are exactly 
cream separators, ventilating fans, 
ilar work. 
Motors are of squirrel cage type, air-cooled. They cut out at 
speed and cut in at lower speed than ordinary motors. 
Furnished in either reversible type with binding post 
non-reversible, with cord and plug terminal In ordering state 
CASH MUST ACCOMPANY ORDER 
will ship C.O.D., if you prefer. Above prices are just abo 
class; and there is no margin left t 


motor which 


express prepaid, 
its service 

suited for operating 
lathes, drills, 


washing machines, 
grinders, 


or, we 
usual quotation on motors of this 
bookkeeping or collection costs. 


418 South Hoyne Avenue 
CHICAGO 






and guaranteed for one 
owner to return it to the 


anything go wrong with the 
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Rapid-Transit Arithmetic 
(Continued from page 185) 
London transit lines was wrought by the 
increased fares, as shown by the follow 
f Lord Ashfield’s report 
1920 


ing condensation o 

During the first 
the underground carried 
average per pas 
cents) During 
year, 98,000, 


three months of 


1OS,000,0000 pas 
rs, receiving an 
senger of 25 pence (five 
the last three months of the 


(M4) passengers for an 


average of 3 pence 
(six cents) 


In the first omni- 


three months, the 
buses carried 217,000,000 passengers for 
an average fare of 1.75 pence (three and 
In the last three months 
average of 


one-half cents) 
199,000,000 passengers for an 
2.5 pence (five cents) 

In the first three months the trams car- 
ried 51,000,000 passengers for an average 
(three cents) In the last 


of 1.5 pence 
17,000,000) passengers for 


three months, 
an average of two pence (four cents) 

It worked out that, although on the to 
tal year’s traffic there was an increase of 
110,000,000 passengers, the traffic in the 
last three months was less by 32,000,000 
than in the first three months. A two 
per cent decrease in these three months 
as related to the year's total haulage, plus 
the fare increase, lifted the companies 
from necessary Government aid to finan 
cial independence. The people were 
bound to pay the extra charges in any 
event, whether indirectly in the form of 
Government subsidy, or directly in the 
form of increased fares. It was not arbi 
trary action, nor was it corporate manipu 
lation which wrought to produce those 
increased fares in London It was the 
Median and Persian law of economics 
the law of the economic unit—which com 
pelled that result 

It is not suggested herein that this pur 
an exhaustion of this subject, 
syllabus It is 


phases 


ports to be 
or even to be a complete 
merely to descant on the scientific 
of the interesting situation of transit in 
London, it that principles fun 
damental there funda 


mental everywhere, 


heing true 
must be and are 
principles being uni 
versal 

The point of scientific 
figures and facts is that there is a 
popular 


interest in these 
general 
misapprehension by the mind of 
the science of the economic unit—a mis 


ipprehension not at all surprising Not 


only the “mass” of the people, but hosts 
well educated men = and 
under the delusion that the 
construe- 


of otherwise 
women, labor 
larger the city the smaller the 


ition and operation costs per unit of 
public utilities 

This delusion was cited to me by the 
late Mr. Theodore N. Vail, President of 
the American Telephone and Telegraph 
one day, in his offices in New 


Company, 
York headquarters 
and pointing downward to workmen en 
gaged in tearing up a street and laboring 
among the net work of utility 


Going to a window, 


accessories, 
he said: 

“You are applying the princi- 
ple of the unit to this problem, 
It is difficult to explain to the people why 
installing and maintaining a 
as the city 


right in 


economic 


the cost of 
tele phone increases 
yond a given economic size Just 


grows be- 
what 
that economic size is, we cannot precisely 
define. But it is obvious that New York 
City with its six millions of population 
Iivery movement by work- 
presence in the 
Every 


has passed it. 
men is hindered by the 
street of the other utility 
act costs more for that reason. Yes, it 
principle of the economie unit that 
is hard to make the 


works, 


is the 
explains it—but it 
people understand it 

The President of the Society of Me 
chanical Engineers of Great Britain, de- 
annual address before that 
declared that the 
London 


livering his 
body early this year, 
cost per passenger mile on the 
‘buses was more than one hundred per 
cent higher than the cost per passenger 
|} mile on the Although he 
| did not minutely 
: (Continued on page 


underground. 
analyze the 
192) 
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BUY IT FROM 
THE NAVY 


Surplus Navy Radio Mate- 
rials for sale at attractive 
prices. 

RECEIVING SETS 
suitable for receiving ship 
amateur, or long wave sig- 
nals. 


SPARK TRANS- 
MITTERS 
complete with motor gener- 
ators or gas engine driven 

generators. 


ACCESSORIES 
(except Vacuum Tubes) 
of every description suitable 
for experimental or research 

purposes. 

This is an EXCELLENT OP- 
PoRTUNITY for Colleges, 
Radio-Schools and Ama- 
teurs to buy Navy—Rap1o 
Equipment at ATTRACTIVE 
PRICES. 


Write today for 


Navy Radio Catalogue No. 601-51 


CENTRAL SALES OFFICE 
Navy Dept. 
Washington, D. C. 


The surplus materials the 
Navy has available for sale 
have been grouped as shown 
below and catalogues de- 
scribing these materials will 
be sent on your request. 
LIST OF SURPLUS MATERIALS 


All Materials. 

\eronautical Equipment. 

Aluminum. 

Bath Room 
Supplies 

Blankets 

Boats. 

Books 

Brass. 

Canvas and Tents. 

Chemicals. 

Cloth and Textiles. 

Clothing. 

Copper. 

Electrical Equipment and Supplies 

Furniture. 

Hardware. 

Iron. 

Lead. 

Machinery. 

Mess and Galley Equipment (Kitchen 
ind Dining Room. 

Monel. 

Musical Instruments. 

Navigating and Instruments of 
Precision. 

Oils and Greases 

Paint and Paint Materials 

Provisions. 

Radio Equipment. 

Rope and Twine. 

Stationery and Office 

Steel. 

Tin. 

Tools (Hand, 
Contractors). 

Valves and Fittings. 

Zine. 


Fittings and Plumbing 


Equipment. 


Machine, and 


Respectfully, 
J. D. ROBNETT. 


By direction of the Paymaster General. 
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The Outstanding Feature of the 
Wills Sainte Claire is its Motor 


engineering. But the motor is only one of the 
striking features of the Wills Sainte Claire. 


C. Harold Wills has given to the world a new 
conception of motor efficiency. 


The Wills Sainte Claire motor is of the eight 
cylinder, twin four type—lIt is V shaped, set at 
an angle of 60 degrees in order to eliminate the 
usual periods of vibration, and has embodied in 
it many distinctive basic features conceived and 
developed by Mr. Wills. 


Its amazing responsiveness and flexibility— its 
smooth, silent, vibrationless action, its remark- 
able power development and its economy of op- 
eration all proclaim it one of the great outstand- 
ing achievements in the history of motor car 


Mo-/yb-den-um steel—the new super-steel de- 
veloped by Mr. Wills and used for all load-bear- 
ing and driving parts of the car makes possible, 
lightness of weight combined with great strength, 
durability and resistance to vibration. 


The wonderful Mo-/yb-den-um springs together 
with the perfect balance and scientific distribu- 
tion of weight give the car a wonderful roada- 
bility and ease of riding 


While the beauty of design and richness of finish 
give it distinction in any motor car assemblage. 


The Wills Sainte Claire is made in four models—5 Passenger Touring Car, 4 Passenger Roadster, 


4 Passenger Coupe; and 5 Passenger Sedan with 


2 extra seats that fold flush into back of front seat 


C. H. WILLS & COMPANY 


Marysville, Michigan 











Automatic release of fan ‘clutch pry jrefjer 
cooling speed is reached effects large 
saving mn horsepower 











Overhead Valves seat accurately at al} temper- 
atures because of scientific skil) used 
in selection of materrals 














A simple steadying or braking device on end of ~ 
crankshaft eliminates usual norse 











‘Overhead Camshaft driven by spiral bevel gears 
and pinion—No chains are used 
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stand supreme as 
aids in temperature 
needs everywhere in 


industrial processes 
that temperature is a 
factor. 


Angle and Straight Steam 
“hermometers 

Recording and Index Ther- 
mometers 

Pyrometers 

Hydrometers 

Barometers 

Hygrometers 
emperature and Pressure 


Regulators 
Vacuum, Pressure and U 
Gauges 


Catalogs on request Specify yo re 
quirements when writing that we may 
explain thoroughly how 7 s Instr 
ments can meet then 


Taylor /nstrument Companies 


Rochester, N. Y. 
There's a Trees or Trtr Temperature Instrument 








Fa. aad 


For Gunsmiths, Teal Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 


swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 


up Treadle. 


W. F. & J. Barnes Co. 
Katablished 1872 
1999 Ruby Street 
Rockford, ll 











a. P. 110 volts, 
A.C, 60 eyele, 
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American Pipe Bending 
Machine Co 


if acturers 


* 30 Pearl St, Bestow, Mass.” U.S.A. 











Use 
Light 
Power 
Units ? 


Then get the facts about this 


Multi- 
Motor 


One of the most powerful, small, compact 
gas engines ever perfected. Parts reduced 
to smallest number. Absolutely efficient. 


Over 200,000 in Operation 


This is an air-cooled engine. Made in H.P 
and P. sizes Equipped for battery or mag 
neto ignition. Easy to start. Absolutely depend 
able. Uses either gas or gasoline. 

If you make machinery requiring 
write us for details. Special prices 
users. Send us details of your problem 
engineering department will assist you 


THE MAYTAG CO., Dept. Z, Newton, lowa 
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!which may be of great importance to] 
those who are using time signals for ac- 
curate surveying or longitude determina- 
tions. A careful check is made of these 
errors, Which are listed by days and 
amount plus or minus, and such lists are 
sent out monthly to all who request them, 


(Continued from page 190) 
it was obvious from the context that it 
was the intense involvement of the street 
traf the maze of ‘buses, trams, anto- 
mobiles. horse-drawn vehicles and pedes 
trint 1 congested state which entailed 
the added per-passenger-mile charges for 
operation 
I : mit that until these scientific 
tr hs be elucidated to the people there 
vill he no intelligent publie consideration 
f publie utilities So long as there be 
enforced comment, there will be unfor 
t ite prejudice And so long as unscien- 
leas prevail among the people, the] 
tician with publice-favor axes to grind 
will befog the issne 
If, however, anyone will take the trou- 
ble to find the true answer in his own ex 
neriences as he moves about in a crowded 
ngested city, he will easily understand 
this apparently obscure meaning of the 
principle of the economic unit 
His dela street corners when traffic 
is flowing } t: his extra time required 
to get from his office to call at another 
office, the constant toll of time which he 
must pay in going from point to point 
If he. then also the public utility work 
man, must pay that toll of time; if he, 
then the public tility itself, must con 
tantly pay the super-charge of time and 
noney in deing business in a very large 
city ind if soe, then charges must ad 
vance—as a general proposition, and un- 
der existing forms of mechanical pro 
cedure 
No one may foretell what will be true 
in the distant future It may be that in 
genuity will devise methods of overcom 
ing the resistance of intense large-city in 
volvement But that if has not yet been 
done must be conceded by all who can see 
the fact when presented, and apply to the 
utility the principles which he himself 
| applies perforce, every day he lives in 
pand does isiness in one of the world’s 
metropolises 
From Star to Chronometer via 
Radio 
(Continued from page 186) 
Cavite (P. I.), North Head (Wash.). Eu 
lreka (Cal.), Point Arguello (Cal.), San 
Diego, San Francisco, Great Lakes (TIL), 
and Pearl Harbor (T. H.). Some of these 
stations send spark. some are signals, and 
four send both Where two or more sta 
| tions can be heard simultaneously a large 
variation in wave length is arranged 
thus, Washington sends 2500 meters and 
Annapolis 1700 meters talboa TOOO> me 


and Colon 1500 meters spark 


ters are 

The accuracy of the time signals as 
sent and received by radio is of course of 
extreme importance Determinations of 
this accuracy are carried out constantly 
Any navigator assumes, on receiving a 
radio time signal, that he is getting true 
time, or time which varies from the true 
time by an amount of which he has been 
previously warned Washington signals 
lag behind true time nine hundredths of 
a second: the lag in Annapolis time is 
O07 second These are known errors, } 
which are practically constant. They are 
enaused mechanically by the relays which 
are in the land line cireuits It is true 
time which starts from the Observatory 
transmitting clock, but a relay starts 
the signal over the wires and another re- 
ceives it and turns it into the automatic 
machinery which sends out the radio sig 
nal In these relays there is the slight 
loss of time noted In the Key West 


a lag of twenty-eight one- 
due to the larger 


is 


signals there 
hundredths of a 


second, 


number of relays between Washington 
and Key West 

The lag. however, which is always a 
plus error that is, the signal was late 
in starting and so we must have added to 
it the amount of the lag to get the true 
time is not the only error. Other 
eauses result in small errors (generally 
less than a tenth of a second) which are 
| of no real importance to navigators, but 


and regularly to such organizations as 
the Coast Survey, the Bureau of Stan- 
dards, several watch companies, the Bu- 
reau of Railroad Time Service, ete 

The development of radio time signals 
to be sent out from the United States has 
reached its maximum as regards the 
number of sending stations—it is even 
possible that one or two might he omitted 
without material injury to the service 
There is no need to add other stations 
within the radius in which existing sta 
tions can be heard But the radio time 
service is making constant strides for 
ward in accuracy and in research At 
present, experiments are being conducted 
with a view to the elimination of long 
land lines, such as from Washington to 
Key West, and sending Key West a 
radio signal which will there be picked 
up and automatically be sent out from the 
Key West Radio Station Such an ac 
complishment will reduce the present 
large lag to a very small one, 
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Washington at one point upon 
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na year through a path which 
six hundred million miles in 
length. The sun and all its train of sat- 
ellites, of which the earth is one, is movy- 
ing through space toward an 
destination Yet in spite of these compli 
eated movements, at speeds, 
the astronomer reaches an arm 
of light. determined an of 
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then, with an arm of 
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world, for all the world to pick up and 
and depend upon for everything it 
from going to breakfast to going to 
deciding the boundary between 
the exact and accurate ation 
who go down to the sea in ships 


by 
ial 


exact 


graph 
the 
parison 


sig? 


same 
is an 


and 
rela 


inalyzed 
to lag 
nals have 
with 


in v Sig- 


} een 


tion 
for 
the 
he 
the 
a second 
is roughly 
signal, then, 
second plus, 

rhe 
asked 
mer at 
a ball 
hours 
sun 


such 


miles 


world 
of a 
an is 
fact 


is 


once j 


is some 


tremendous 
a star with 
Instant tline 
and 


lnseen 


Ss 


use 
war, or 
states or 
of those 


loc 


Using Cadmium to Galvanize Iron 


_. it has long been known that | 


so-called galvanized iron could be 


made with cadmium in place of zine, its 
high price prevented such use. <A writer 
named Grés states in the Bulletin des 
Inventions that this diffienlty has been 


» it has been found possil le 
to galvanize 1 square meter of sheet iron 
with the of only 34 grams of 
mium. The coating thus produced is more 
esistant than zine to salt water 
and damp air. In spite of its thinness it |} 
clings to the iron with great tenacity, not 
eracking even when the latter is bent. 
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LEGAL NOTICES 
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PATENTS 


- YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Iland- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 
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Lictit 
| MUNN & CO., s3iSii2% 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL 
Scientific American Building, WASHINGTON, D.C 
Hobart Building, SAN FRANCISCO, CAL 
AMMNULALALLL LL la 


Daneel Subscription Rates 
Scientific American Publications 


| Scientific American (established 1845) one 


radio | 


must | 
at 


the |} 
The | 


year 


Scientific American Monthly (established 
OC $7. 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 


ditional. 
Canadian Postage 

Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 

tional. 
lhe combined subscription rates and rates to 

foreign countries, including Canada, will be 
furnished upon application. 
postal or express money order, 
draft or check. 


Remit by bank 


Classified Advertisements 


ising in this column Its $1.00 a line. 
than five nor more than 12 lines 

Count seven, words to the line. All 
be accompanied by a remittance. 


Advert 
No less 
accepted 
orders must 


ADVERTISEMENT 


now have samples to send out to any manu 
and marketing my 


NOTE: I 
faucturer Wishing to figure on making 





several patent devices Apply to J. B. Bradley, Box 
| 1230, Miami, Fla 
BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 





unknown | 


radio wave | 


branch and manage salesmen. 
Will allow expenses to Baltl- 
Address, Mr. Clemmer, 603 N, 
Md 


capable men to establish 
300 to $2000 necessary 
more as explained 

Eutaw St.. Baltimore, 


BUSINESS OPPORTUNITY 


YOU CAN havea business profession of your own and 
earn big income in service fees. A new system of foot 
correction; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital r> 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratories 23 Back Bay, Boston, Mass. 









ELECTRIC MOTORS 

and efficient small electric motors 
no brushes. Run on one or moe 
wing men like them for vari- 


MOST powerful 
ever made. Have 


dry cells Allbovs and ve 


us purposes, Send for circular. C. W. Landers, P. 0. 
| Re x 44, Station V, New York City. 
FOREIGN STAMPS 
55 DIFFERENT STAMPS, including China, Japan 


given to applicants for our high 
Send references and 2c stamp 
Milford, 


French Colonies, ete., 
grade approval selections. 
to the EDGEWOOD STAMP CO., 
Conn 


Dept. 


a, 





GRANITE 


PARTNER wanted with capital (about $1,000) to work 
eranuite quarry in one of the Channel Islands. Inte: est- 
ing proposition. Lucrative business. No income or cor- 
poration tax. Ex-A.E.F. preferred. Address Standen, 
care Brown, Shipley, 123 Pall Mall, London, England. 





SELLING AGENCY IN GERMANY 
WELL introduced and highly reputed firm of teche 
nical specialties, with domicile in Berlin, is open to tak- 


up, with a view toe vtension, the GENERAL SEI LING 
AGENCY of & nical novelties of all kinds, for Ger- 
many and edjoining countris. Applications invited 
to J. G. 12723 e/o Rudolf Mosse, Advertising Agency, 
Berlin, S.W. 19 (Germany 
BUSINESS OPPORTUNITY 

STOP Daily Grind Start Silvering Mirrors, Auto 
Headlights lableware, et« Plans free Clarence 
Sprinkle, Dept. 113, Marion, Ind, 


IHe § tHWERDTLE STAMP C0 


STEEL STAMPS | FITERS & FIGURES 
BRIDGEPORT CONN 
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The bigger and better 


SCIENTIFIC AMERICAN 


now a monthly journal 





Before closing the covers of this 
issue we bid you—as old friends 
and subscribers of Scientific Amer- 
ican—to pause a moment at the 
significance of the publishing 
change announced on the first 
page. 

Your Scientific American is to 
become a monthly publication, by 
consolidation of the four weekly 
issues and in combination with 
the present Scientific American 
Monthly, the resultant an 80-page 
periodical of monthly publication. 


In the new, the Scientific Ameri- 


the more ample space and time of 
the monthly periodical we shall 
be able to present the finest and 
most complete digest of scientific 
happenings in the world. 


The New Price Is $4 Per Year 


A very material reduction in sub- - 
scription price has been made pos- 

sible by the publishing economies 
of this combination. $4 is now 
the annual subscription price for 
the new Scientific American. Com- 
pared with the former prices of 


$6 for the weekly and $7 for the 








ats can editors have guarded all of | Monthly, this small subscription 
ie the best features and distinguish. Quotation gives evidence of our 
ne ing qualities of each publication; efforts to effect a better periodical 
ad and we now ask our friends to at a far lower cost to the reader. 
a turn to the new Scientific Ameri- We welcome your renewal sub- 
want can—a bigger and better journal, scription. The first issue of the 
"7 yet maintaining all the high new monthly will be November, 
y standards that have given to the —}92]__if your subscription to either 
=e Scientific American such world- the present Scientific American or 
seen wide approval. the Scientific American Monthly 
i The change has been made for extends beyond October, adjust- 
‘ac you—to better serve you, and in ment will be made. 

samp To be a reader of Scientific American is to be thoroughly and accurately informed 


The Scientific American Publishing Co., 233 Broadway, New York City 


take Please send me the new monthly SCIENTIFIC AMERICAN for one year, subscription to start with the first issue 
ited dated November, 1921, out October 20th, for which I enclose $4. 


Name 
Street and P. O.... 


State . 

































The Man—The Horse—The Cigarette 


The Man—chosen from a hundred polo players for skill 
and nerve. 

The Horse—chosen from a thousand polo ponies for speed 
and courage. 

The Cigarette—MURAD—chosen everywhere, for Quality 
and Enjoyment, by men who know. URAD is made of 
100% pure Turkish tobaccos, personally selected by our ‘ . 
own experts, from the finest varieties grown in the far- a 
away Oriental fields. i é 


“Judge for Yourself!” 
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